








Fitting a two-row Timken steep-angle bearing on the screw-down 


gear of a new 144-inch 4-high mill. 


British Timken, Duston, Northampton, Division of The Timken 


Roller Bearing Company. Timken bearings manufactured in 


England, Australia, Brazil, Canada, France and U.S.A. 


~~~ TIMKEN 


REGISTERED TRADE. MARK 


tapered roller bearings 





When they talk about the 
[IMPROVED STANDARD OF LIVING 


‘ 
. . . 
First in Europe to install a continuous wide-strip 


mill, R'TB make steel that serves you 


VS 


‘ : vithout R'TB modern methods anc 
The artist's impressior t forged 
trip-mills, many amenities, nowadays take 

motor-car stub axle, a stainie lee 

oe leh r , might have been unknown at a 
sink, blue planished sheet and 
’ reasonable ‘ ss st SII 
iit eaieaienl ieity wiciinat a ible price: your stainle eel sink, 
Pe ee ae ee ed your motor body, those thousands of 


RTB or from RTB stex household articles. 
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HEAT TREATMENT 
FURNACES 


The range of Stordy heat treatment furnaces include 


batch 


pit and continuous types, heated by oil, 


gas or electricity, with indirect firing when required 
The Stordy system of forced air circulation is 


the chamber with maximum fuel economy 


Stordy heat treatment plant includes all the necessary 
materials handling equipment — robust charging 
and discharging machines, conveyors, transfer tables 


, unique in its efficiency and in providing rapid heating up 
| 
) rates and uniform heating conditions throughout 








Electrically heated, air circulated batch- 


type furnace for aluminium 


Working temperature 600 C., the furnace 


being complete with electric 


heater 


batteries and circulating fans, designed for 


ease of removal 


Illustration right 


High temperature heat treatment oven for television tubes 

The oven has a heated length of 206 ft. being provided with eleven 
combustion chambers, circulating fans and thermostatic controls for a 
maximum temperature of 450° C 


DESIGNED AND 
FABRICATED BY 


STORDY 


Stordy have full manufacturing facil- 
ities at their new Wombourn Works 
and design staff, technical and service 
engineers in the field combine to 
provide a completely integrated 
furnace design and building service 


ENGINEERING. 


STORDY 


loading and unloading racks 


a 
LIMITED 


CUMBRIA HOUSE GOLDTHORN HILL WOLVERHAMPTON 


Telephone: Wolverhampton 
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wn gE MECHANICAL 


Guillotine Shears 


HYDRAULIC HOLD-DOWN : PNEUMATIC CLUTCH « AUTOMATIC ELECTRICAL CONTROL 


— 


ACCURACY 


NOW AVAILABLE WITH 


Power Tilting Table 


for cutting plate 
at an angle 


ready for welding 
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MANY EXCLUSIVE ACCESSORIES 
FOR UNIVERSAL USE 


PAUL GRANBY & CO.LTD. 


39 VICTORIA STREET-WESTMINSTER-LONDON-SWiI 


Telephone: ABBEY 5338 Telegrams: POWAFORGE. SOWEST, LONDON Cables: POWAFORGE LONDON 
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Quite a probiem 





trickiey NOW th, a 
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Can we solder it . 










vet be sure of a 





i 


perfect joint: 
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these produce can be solved for you 






Using a new process? 


Planning a new product? Using a new material? 





rhe jointing problems that 


free of charge—by the new service that FRY’S now 
offer to Industry . . . “The Solder Advisory Bureau” 
Whatever your jointing problem, send it to FRY’S. Their 
Confidential Report on your problem is 


completely free and contains expert recommendations. 


—It costs nothing to find out from 


IFRY’S| SOLDER ADVISORY BUREAU 


A new Service to Industry by Fry’s Metal Foundries Ltd 
Merton Abbey, London, S.W.19 
ind at 


MANCHESTER * KIDDERMINSTER * GLASGOW 














, Tandem Works 
Telephone: MITcham 4023 (7 lines) 
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Modernity is built#” i 
with STAINLESS STEEL. 


ns Nisshin Steel Works, Ltd. 


Head Office 3.4-chome Hatchobori, Chuo-ku Tokyo, Japan. 
CABLE ADDRESS NSWORKS TOKYO 
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British Fedoveal 


Specialists incomplete design and manufacture 

of all types of standard and special purpose @ Special Purpose Jigs and Fixtures 
resistance welding equipment from | KVA to Press Tools and Dies 
1500 KVA or greater, and including fully Electronic Controls 
automatic conveyor and hopper fed lines for Tube Mills 

Automatic Arc Welding Machines 


“UNIFLEX’ Kickless Welding Cables 


mobile, aircraft, steel, drum and wire industries 


& 
e 
e 
high production requirements in the auto- @ Cycle Rim Forming and Welding Equipment 
a 
s 


and all branches of engineering 


Fully automatic heavy duty 

Welding Machine with completely automat 

main and cross wires from coil. The machine incorporate 
straightening equipment from main and cross wires, variab 


feed strorRe and siitt 





| BRITISH FEDERAL WELDER & MACHINE CO. LTD, 


LEADERS IN RESISTANCE WELDING CASTLE MILL WORKS, DUDLEY, WORCS. 
niemaail TELEPHONE DUDLEY 5470! 
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STANDARD 
MACHINE UNITS. 


Although initially every cut to length line was a special group of machines engineered 
to customer’s requirements, we have during the last three years evolved a number 
of standard machine units which can be arranged to form a useful variety of coiled 
strip press feed or cut to length lines. Why not send us 

details of your coil strip handling problem? 


HUMPHRIS & SONS LTD - POOLE - DORSET GO l/-Yp.: 


2°47 


TELEPHONE : POOLE 1800 TELEGRAMS : HUMPSONS Vdd 
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CENT HEAT CO. LTD., SMETHWICK 
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HABERSHON Before any slab of steel is selected for hot 


rolling into Habershon strip, it is subjected 
to *‘ wheel-abrating ”’. This high-velocity bom- 

STEEL STRIP bardment not only cleans off rust and scale, 
but it clearly reveals any surface faults in the 
metal. 


GETS OFF TO The photograph clearly shows the effect of this 
preiiminary process, by which Habershon’s 
ensure that their strip is right —right from the 


A CLEAN START start 


PSQOM ox 


means quality mm quantity 


J. J. HABERSHON & SONS LTD., ROTHERHAM. Tel: 2081 (6 lines) 


London: Enterprise Works, Angel Road, Edmonton, N.18. Tel: Edmonton 5081 
Birmingham: Daimler House, Paradise Street. 1. Tel: Midland 1966 


OA/5400 
































| WILKINS & MITCHELL 


! « or. 





STRAIGHT-SIDED 

SINGLE-ACTION 

T.R. SERIES 
POWER PRESSES 
1, 2 and 4 POINT 
SUSPENSION 


These many features, 
“ essential for 

greater productivity 
are embodied in this 
range of Wilkins & 
Mitchell Power Presses 
—the presses that 

cut costs... 


HIGH TORQUE CLUTCH 


DEEP-BEAM 
ALL STEEL SLIDE 


ALL-STEEL HEAVY 
SECTION FABRICATED 
CONSTRUCTION 


FULL ECCENTRIC DRIVE 
HEAVY DUTY DEEP 
GUIDED DIE CUSHIONS 
BUILT-IN DRIVE 

FOR AUTOMATION 
FUNCTIONS 
FULL-FLOW 


CIRCULATING 
LUBRICATION 
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FOR 
: | YOUR 
' \ PICKLING 
PLANT 


KESTNER-FAKLER 
acid-recovery plant 





The advantages of Kestner-Fakler acid recovery plant are:— 
1 The Kestner-Fakler acid recovery plant can be operated by unskilled labour and requires no 
special attention 
2 Requires little maintenance as the number of parts are limited 
- 9 3 Manufactured in the well-known Kestner plastic constructional material Keebush, 
completely inert to the action of sulphuric acid pickling liquor. 
Pays for itself within a few years and the initial installation is low in first cost. 
Gives very uniform working and avoids over or under pickling. 
Enables all acid normally thrown to drain to be recovered. 
Overcomes effluent disposal problems and as such, is favoured by Local Authorities. 


“ova 


The Kestner-Fakler acid recovery plant can be fitted to all types of pickling plant. 
Send for full details to 


KESTNER EVAPORATOR AND ENGINEERING CO. LTD. 
5 GROSVENOR GARDENS, LONDON, S.W.1 
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THE CHEMICAL ENGINEER 
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aluminium foil 
or armour 
plate 


Lefi: 14” Pressure 


Regulating Roller Leveller 












Bottom: 2 
Pressure Regulating 


Roller Leveller 





The Head Wrightson Machine 
Company manufactures a very wide 











range of roller levellers for 

levelling from aluminium foil 

to heavy steel plates. 

Further information is available 

on request and our Sales 

Engineering Department will be 

pleased to give advice. For 

immediate service telephone 
Middlesbrough 43401 


THE HEAD WRIGHTSON MACHINE CO LTD 


COMMERCIAL STREET MIDDLESBROUGH 
LONDON JOHANNESBURG SYDNEY and CALCUTTA 


ra Ves en oe | 
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WALDRICH-COBURG 


Hydraulic Slotting Machine 
slightly used 


£6150 


NEW anda aoe 
SECOND 
LOL, 


KENDALL & GENT 
Model A.V.M 
















- 7 
“ 
¢ ‘ Hydraulic 


Upstroking 


Bending 


( by Press 
4 


Sit. x 


RASKIN 







75 1.B.A 








Geared 


Inc 





POWER 







PRESS 





PLANERS OF HUDDERSFIELD 


ng Mact 












Have you had your 
Machine Tool Catalogue ? 
Send this 


coupon today. 





TO MACHINE TOOL DEPT 
GEORGE COHEN SONS & CO. LTD 
SUNBEAM ROAD, LONDON, N.W,.10 


~ 


THE 
Bi B ‘ \ | 


| 
| 
| 
00: 
SONS AN COMPANY LUMITe D [ee 
| 
| 
| 


Sunbeam Road, North A Lo N g 2 


Stanningley, Nr. Leed Tei: F ey 224 
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’ Stainless 


Industry demands... 






in 





| 


\ 


Steel 


-¥ 
sl 


“~L” 


Stainless i Steel 


all forms and finishes 


SHEET - STRIP - BAR - WIRE 
SECTIONS - TUBE : COMPONENTS 


PADLEY & VENABLES Lv Bs 


SUPREX WORKS - MIDDLEMORE LANE WEST - 


ALDRIDGE Nr WALSALL Phone: ALDRIDGE 52831 
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’ 
Is your armourer getting ’ , 
the right kind of heet steel 
he needs to do hi b! 
If not, tell him to get ir 
touch with us. 
Here in the City of Steel 
we be lic ve that onl 
is treating each order asa 
oS separate assignment can 
MADE i T0 MEASURE we be sure that you get 
a exactly the right steel for 
the job. 
This is our sole concern, making stee¢ 
steel made to measure, to your particular 
requirements. Why not send for 
your armourer now ? 
‘ 
. 





n> Y» 


THE STEEL COMPANY OF WALES LIMITED 














BRITISH BUILT... CINCINNATI 
SHEARS 


Accurate, high speed production is ensured 


. AND BRITISH MADE 





CINCINNATI ‘(¢ 
att Meee Ss with all-steel interlocked construction, inclined 


PRESS BRAKES i ram, hydraulic holdowns and front-controlled 











. FOREMOST IN THE FIELD back gauge. 





BUILT TO PRECISION. BALAI NG TOOL STANDARDS 


(MACHINE TOOLS) LIMITED 


GARANTOOLS HWOUSE 20) eam |. tem ce) 4 4 VE 


earaetee Mel. ielel. BIRMINGHAM GLASGOW MANCHESTER BRISTOL 
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THE new 


P| } ED al CUTS ony mane , much as 5O% 
PRESS BENDER Progressive bends to varied angles in multiple planes 


are now possible two to three times faster than 
conventional methods with the new Pines 3T Bending 
Press. Up to nine different bend angles can be produced 
ina single set up in sizes up to 1° O.D. 











In addition to the model 3T, 


a i ier The Pines 3T Press meets the high production demands 


to 2° o.d. Particulars of any of a wide range of modern manufacturing industries, in 

machine on request. particular the automotive, office equipment and 
appliance industries. 

“7 


—, 


es \ 
wickMAN %& LIMITED 


FACTORED MACHINE TOOL DIVISION, FLETCHAMSTEAD HIGHWAY, COVENTRY. Tel: Coventry 74321 





COMPANY 



























STEEL SHEETS 
& PLATES 


COLD REDUCED 

HOT ROLLED 
ENAMELLING GRADES 

ZINC COATED 

LEAD COATED 
TINNED & GALVANIZED 
PLASTIC COATED IN COLOURS 


SHEARED to your sizes 


M.S. BARS 


FLATS, ANGLES, ETC. 


2 
- , TINPLATES 
ELECTROLYTIC & HOT DIPPED 
ae 
ALUMINIUM SHEETS 


ACCREDITED STOCKISTS FOR JOHN SUMMERS & SONS LTD. 
PLASTIC COATED STEEL SHEETS IN TEN COLOURS 
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MACHINES 


A range of machines up to 60” wide with cutters from 4° to 18" dia. 
for working on pull-through or power drive in steel or non-ferrous 


metals at speeds up to 500 feet per minute 


LICENSEES FOR THE BUILDING OF SENDZIMIR COLD REDUCTION MILLS AND PLANETARY HOT MILLS, HALLDEN 
GUILLOTINE AND ROTARY FLYING SHEAR MACHINES AND TORRINGTON METAL WORKING MACHINERY. WT. 315W 
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LYSAGHT-DeVILBISS 


LYSAGHT-DeVILBISS DIVISION OF JOHN LYSAGHT'S BRISTOL WORKS LTD 
47 HOLBORN VIADUCT LONDON E.C.1l. TEL: CITY 4361 
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The sulphuric acid regeneration plant recently installed 
by John Thompson (Dudley) Ltd., at the new Brinsworth 
Mill of Steel, Peech & Tozer, is probably the largest of 
its kind in this country. The complete plant is capable of 
treating all spent pickle liquors from the continuous 
strip lines in the mill, and provision has been made for 
doubling the capacity of this plant at a future date to 
meet the demand when the mill is working at maximum 





Capacity 

In addition to the above there is installed a large 
neutralisation plant for dealing with all waste effluents 
from the continuous strip lines These plants are 
larger than any likely to be required in the wire industry, 
but the same principles are applicable to plants on a 
smaller scale and of smaller capacity, which would be 
jr COPPERAS STORAGE woPrtRS of considerable interest and value to the medium and 

large wire mill using sulphuric acid 


OTWOC OME 
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PEGEMERATEO ACID [ane 


ae 
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t 
' 
PPERAS REMOVAL BY 

RA) OR ROAD TRANSFOR 


ee Treatment 
of Waste Acid 
and Effluent 
from Continuous 
Strip Pickling Lines 











JOHN THOMPSON (DUDLEY) LTD DUDLEY woRrcs. 
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HOT-DIP ALUMINIZED STEEL SHEETS 


The “‘ALUDIP” process combines the strength 
of Steel with the heat resistant and anti-corrosive 
qualities of Aluminium 


Some of the advantages of «‘ ALUDIP”’ 
*“ALUDIP” is the only coated steel on the market 


HEAT RESISTANCE in its price range offering Efficient Protection up 
to temperatures of 700 750° C. 


Experience shows that “ALUDIP” sheets will give 
CORROSION » a longer life than other coated metals, especially 

in sulphurous atmospheres. 

It can be fabricated by the usual metal working 
FABRICATION » processes, including welding and moderate stamping 

and drawing. 


FINISH # No further protective finish other than decorative, 


need be required. 


Some of the uses of ‘‘ ALUDIP”’ 


®@ Silencers, exhaust ducting and flues. 


@ Gas and Electrical Equipment for domestic and 
industrial uses. 


Architectural construction; exterior and interior. 


e 
@ Low Temperature Furnace Linings. 
* 


Grass and Grain Drying Equipment. 


@ Heat Exchangers, etc., etc. 


THE PROCESS WHICH UNDOUBTEDLY FILLS A RECOGNISED 
NEED FOR A RELATIVELY LOW PRICE HEAT RESISTING 
AND CORROSIVE RESISTANT METAL 


For further particulars please apply to: — 


COATED METALS LIMITED 


Head Office and Sales: PALMERSTON HOUSE, 
BISHOPSGATE, LONDON, E.C.2 


Telephone: LONDON WALL 1315 
WORKS: Bridgend, Glamorgan 
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in our \wide range of Cold Rolled and Hardened a 


Strip Steels. Fixer quality, closer limits and compl 
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THE Te EWY ENGINEERING COMPANY LTD. 
BOURNEMOUTH ENGLAND 














The Cincinnati 
Shaper Co. Ltd. is 
a wholly-owned 
subsidiary of The 
Cincinnati Shaper 
Co., Cincinnati, 
Ohio, U.S.A. 





Setting time cut from 
75”, to ‘‘virtually nil’ 


says Mr. Sam Craig, Works Manager 
of the Belmos Company Limited, Blantyre 


‘Our group motor control boards are built up from standard cubicle units which are 
produced in a wide range of widths and heights to suit customer requirements. That means 
a lot of short runs and frequent changes of setting. 

On two guillotine shears, 75 per cent. of production time used to be spent on back-gauge 
setting. Now we have one Cincinnati machine with power-operated back-gauge and the 
spare operator available for other duties. The operator sets the gauge by press button from 
the front of the machine and starts shearing. Setting time is virtually nil, and one Cincinnati 
Shear now does the work of two others."’ 


CINCINNATI 


GUILLOTINE SHEARS 


The CINCINNATI SHAPER CO. LTD. 
PEEL PARK PLACE, EAST KILBRIDE, GLASGOW. Tel: East Kilbride 20641 


DISTRIBUTORS IN ENGLAND AND WALES 
E. H. JONES (MACHINE TOOLS) LTD. 


HOVE LONDON BIRMINGHAM MANCHESTER AND BRISTOL 
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SIZES: 
All widths 

to under 4” » 0.008" to 0.064’ 

to 15”incl. x 0.008" to 0.128" 
over 15° to 20° incl. « 0.008" to 0.080" 


in coils and straight lengths. 


TEMPERS AND FINISHES: 
Unannealed — Fully hard, j Hard and 
Medium Hard. Bright only. 


Bright or Blue Annealed — Ordinary 
Soft, Dead Soft and Deep 
Drawing Qualities. 


Annealed and Re-Rolled 


to intermediate tempers as specified 


Electro Galvanized Strip 

6” to 18" « 0.008" to 0.036". 

Widths narrower than6”’ can 
only be undertaken with 

edges sheared after galvanizing. 
High Tensile Strapping and 
Packing Case Hoops. 

Tube Strip and Cable Tape. 


GiKGN 


SOUTH WALES) LTD. 


GUEST KEEN & NETTLEFOLDS 
(SOUTH WALES) LTD., 
Castle Works, Cardiff. 


Tel: Cardiff 33033. (6 xc) 


Telex: 49-316. _ 
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FRENCH 


BOMBLED 


UNIVERSAL SHEET METAL BENDER AND FOLDER 
MODEL 251F 


Robust and versatile, this powerful machine can be operated on a 
semi-automatic cycle — clamping, bending, forming the correct angle, lowering 
the folding beam and releasing the clamping pressure — simply by pressure 

on foot switch. Alternatively, any of these operations can be performed 
independently. Clamping and bending beams are powered by independent 
motors with provision against overload. The work can be speedily and 
accurately positioned by an adjustable rear guide and a graduated dial 
controls the bend length. 





Maximum sheet width 82) Maximum thickness '¥4 
Rear guide adjustment 4}" to 447". 

Motors: Folding, 8 H.P. Clamping, 3 H.P. 

Write for brochure SM/2I1 

SOLE U.K. DISTRIBUTORS 


DOWDING & DOLL LTD 


346 KENSINGTON HIGH STREET, LONDON, W.14 
Tel: WESTERN 8077 (8 lines) Telex. 23182 Grams. ACCURATOOL LONDON TELEX 








21 
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Advanced Techniques 


Engineers who habitually think in terms of advanced techniques 
know that epoxy resin dies offer savings in the cost of tools, 
whether for prototype, pre-production or short runs. 

The punch and die shown are used by Ransomes Sims & Jefferies 
Ltd. for pressing casings for one of their latest types of lawnmower. 
The final die and punch comprise low-cost cores faced with 
Araldite epoxy resin. This system provides press tools which are 
easily and quickly made, and cost less, so that Araldite tools 

show great economies in comparison with traditional metal 
equivalents. Production runs exceeding 8,000 pressings have 

been achieved with dies made from these materials. 
Modifications are simple and can be conveniently effected. 
May we send you our book “Araldite Resins for 
Tooling,” which will give you design information? 


| Araldite 


EPOXY RESINS 


Araldite is a registered trade name 


CIBA (A.R.L.) LTD., Duxford, Cambridge - Telephone: Sawston 2121 


AP 584A 
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SINGLE ACTION 
STRAIGHT SIDED 


@ Deep section rolled steel plate fabri- 
cated, shrunk-in tie rod construction. 


@ Full eccentric drive. 


@ Ajr operated brake and clutch unit. 


@ Double helical high-speed reduction 
gears ensuring smooth and silent 
transmission. 





@ Slide, Tools and moving platen fully 
air counterbalanced. 


@ Extra long guides ensuring accurate 
precision guiding of slide and die 
cushions. 


= Flywheel mounted by independent 
bearings on stub-shaft. 


@ Fully automatic re-circulating lubri- 
cation system. 


Enquiries to ~ 






Sales and Engineering Offices: Works: 
CHARLES S. W. GRIGG LTD. WELDALL & ASSEMBLY LTD 
® MEMBERS OF THE TRIPLEX © 65-67 HANWORTH ROAD, OLD WHARF ROAD, iain 
HOUNSLOW, MIDDX. ENGLAND STOURBRIOGE, WOR . 
ee Phone: HOUNSLOW 7241-42 Phone: STOURBRIDGE 4661 (7 lines) 
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SCRA 


for 


COHEN’ 
COHEN’ 


for 


SCRAP 


SONS AND COMPANY 1'Mtigteo 











RAW MATERIALS DIVISION 


Experts in Scrap since 1834 
WOOD LANE, LONDON, W.12° Phone: Shepherds Bush 2070 * Grams: Coborn, Telex, London 
And at 600 Commercial Road, E.14 * Canning Town, E.16 Southall, Middx. * Bath Belfast 
Glasgow * Hebburn Kingsbury * Leeds * Luton Manchester * Middlesbrough Sheffield 
Southampton * Swansea * Brussels * Dublin * Mombasa * Nairobi * New York * Sierra Leone 


Takoradi sui/$64/x21 


Singapore ° 
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For speed and accuracy 
in repetition work in 
light sheet metal. 


CHICAGO 
PRESS BRAKES 


offer these advantages 


@ Quick-acting ram. 
@ All-steel construction. 
@ Disc-type clutch with hand brake. 






2037 


N o. 56 Press Brake 


No. 56 Model 


Capacity 30 tons. Handles 6 ft. 14 g. Constant 
speed, 34 strokes per minute. 


No. 265 Model 


Capacity 25 Tons. Handles 6 ft. « 16 g. Variable 
speed, 20-50 strokes per minute. 


No. 131 Model 


Capacity 10 Tons. Handles 4ft. x 18 g. or 2 ft. « 14g. 
Variable speed, 25-60 strokes per minute. 





lilustration shows No. 56 Press Brake with Box and 


Send for full information Pan Dies 


QEIT ET oiiccsr sascresren: 


TELEPH LACKFR/AR “ > TELEGRAMS UNRIVALLED MANCHESTER 
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STRIP MILL COLD (REDUCED 


STRIP MILL HOT ROLLED 
ALL GRADES AND QUALITIES 


BLACK C.R.C.A. P.F. 
ZINC COATED 
GALVANIZED FLAT & CORRUGATED 
LEADCOATED AND TINNED 


BLACK M.S. SECTIONS 


ROUNDS 
FLATS ANGLES 
SQUARES HALF ROUNDS TEES 


SAMUEL MERCER & Co. 


STEEL STOCKHOLDERS. ESTABLISHED 1900 


ELDON STREET HOUSE * ELDON STREET 
LONDON, E.C.2 


TELEPHONE: BISHOPSGATE 5651 


Warehouses: PADDINGTON NEW YARD, G.W.R., ALFRED ROAD, HARROW ROAD, W.2 
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Cold rolling 
comes into | 
this picture 


Hard steel strip fora nail-file, or a 
non-ferrous alloy for my _ lady’s 
toilet requisites—there’s a size and 
type of steel roll which is the right 
one for the cold rolling operation 
involved. Doncasters can, and do, 
make rolls suitable for cold rolling 


any pre duct ‘ 











DONCASTERS <> 
7778 DD 























HARDENED STEEL ROLLS 


We make harde ned Ste el rolls of all 


sizes from those weighing only a few ’ 
pounds to the big ones weighing 
several tons. Each roll receives special 
consideration in our works and is 3 





planned exactly for the duty it has 


to periorm, 


DANIEL DONCASTER & SONS LIMITED , SHEFFIELD 
FORGINGS - DROP FORGINGS - HARDENED STEEL ROLLS - HEAT TREATMENT 
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PRODUCTION 


A.R.O. Spot Welding Guns for top speed, top quality, top profits 


Versatile, readily installed and adaptable for design changes. Automatic, safe, fast and easy in operation. 
Popular with management ; popular with operators. An unequalled choice of hand-, air- and 
oil-operated guns with exchangeable arms and tips for all applications. It will 


pay you to get full details about A.R.O. — the spot-on choice for spot-on production. 


SPOT WELDING GUN SPECIALISTS 


A.R.O. MACHINERY CO LTD 190 CASTLENAU LONDON SW1I3 Tel: RiVerside 5434 
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Steel by 
LEE of | 
SHEFFIELD ba Mia c | 











ARTHUR 











e STREAMLINED DESIGN e ABSOLUTE RIGIDITY 
e ALL-STEEL CONSTRUCTION e PRECISION BUILT 
e FAST AND ACCURATE SHEARING 
75 cuts per minute 
e FOUR CUTTING EDGE BLADES e MECHANICAL HOLD-DOWN 
Hire Purchase Terms Available 


KEETON SONS & CO, LTD., KEETONA WORKS, GREENLAND ROAD, SHEFFIELD 9. Sheffield 42961-2-3-4 


CACIIKM A MEMBER OF THE FIRTH CLEVELAND GROUP 
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HOT AND COLD ROLLING MILLS 
ROLLS FOR HOT AND COLD ROLLING 


[BRIGHTSIDE] == ="== 


STEELWORKS PLANT AND AUXIiLIARIES 











THE BRIGHTSIDE FOUNDRY & ENGINEERING CO. LTD. 


G.P.O. Box 118 SHEFFIELD 1 





BS.64 





CRCIIKM A MEMBER OF THE FIRTH CLEVELAND GROUP \IU/ 
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| First Class Strip- 


Manchester United are connoisseurs of a good 
strip. They are famous in their red shirts, in this country 
and on the Continent where they have 
blazed a trail for English football in the European Cup. 
it was United who introduced the modern, 
streamlined Continental strip to English soccer. 
Founded in 1885 by the employees of the Lancashire 4 
Yorkshire Railway, the Club was first known as 
Newton Heath, and it was under that name that they were 
elected to the Football League's First Division 
in 1892. In 1902 they adopted the name 

Manchester United,” and moved to their present 
ground at Old Trafford 50 years ago 
The Club's best scoring season was 1956-7 when they 
hit 103 goals in 42 matches. Since the War, they 
have won the F.A. Cup once (1948), and the League 
Championship three times (1952, 1956 and 1957) 








Bright STEEL Strip- 


CONSISTENT EXCELLENCE is the basic quality for whict 
another kind of first class strip has 

also become famous BRIGHT STEEL STRIP ~— stocked 
and supplied by HEMMING 

ALL STOCKS ARE PROCESS-PROTECTED 
FROM RUST AND CORROSION 


SAVE CAPITAL AND PRODUCTION SPACE BY 
ORDERING STEEL CUT TO YOUR SPECIFIC 
REQUIREMENTS, AS AND WHEN YOU NEED IT. 


IMMEDIATE DELIVERY BY HEMMING LORRIES. 


Bright Steel Strip — Mild and Spring, Coils and Lengths 
Bright Annealed Spring Stee! Flats 

Silver Steel -Round and Square 

Bright Flattened Mild Stee! Wire, with Round and Square Edges 





J. A. HEMMING LIMITED 


4 Park Rd., Moseley, Birmingham 13. 
Tel: Birmingham SOU 4511 (five lines) 


Works: Orchard Street, Oldbury. 


if it comes from 
HEMMING — it comes 
of good stock. 
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MODULA 


Another reliable transformer for 
REPAIR j PRODUCTION WELDI) 


Jen Star Features 


NOISELESS ON LOAD 

LOW MAINS INTAKE 

TWO CURRENT RANGES 
30-250 AMPS. AT 50 VOLTS 
40-185 AMPS. AT 80 VOLTS 


MOUNTED ON WHEELS AND CASTORS 
FOR EASE OF MOVEMENT 


ALL WINDINGS VACUUM IMPREGNATED 
SHORT-CIRCUIT PROOF; NO MOVABLE COILS 

CURRENT SETTING BY REGULATOR HANDLE 

FINE ADJUSTMENT TO CURRENT REGULATOR PROVIDED 


DUAL VOLTAGE RANGE 50 VOLTS AND 80 VOLTS 
EASILY SELECTED ; NO CHANGING OF 
SECONDARY CONNECTIONS REQUIRED 

ALL CONTACTS FULLY IMMERSED IN OIL 





Range of ACTARC Teens ores ange 65 ete A 
an 


o- ne ae range v .. 440 A 





( 
ooled MEDIA tran Low Voltage rans® é v 50-300 A 
Air ane e range 7? 200 A 
igh Voltag «ov 30-2 
ELECTRODES 4 MASTA transior™ Hig® voltage ange ey 15-100 A 
A wide range of Actarc electrodes is available Oil cooled a . h Voltage range 7 ent ranges 
cm ver 
There are ‘ime-ferritic electrodes for welding ted MONTA transform Fe finite y variable vy 30-2504 
r coole celected i ane DO 
medium carbon and low alloyed steel; mild A Two easily s€ Voltage ane 40-185 A 
~ v 
steel electrodes for general purpose work 4choke) ees a age ©n8 a an . 
special rods for vertical and overhead welding 4 MODULA (Tappe ~ penetrating YP 
and for deep penetration ; electrodes for fast ( . he lime-ferrit and “ rion to single 
horizontal production work , electrodes for for electrodes Of CME ing voltages. ties for connes 
boiler plate non-ferrous electrodes for tant ectrodes requirins ee for standar ray voltage 
aluminium. nickel and bronze —— “4 rmers can De ge $s { ences 
All trans ~ y’ eq 
$0 cycle A for other voltages ane . 
els available * 


ARC MANUFACTURING CO. LTD. 


ACTARE WORKS -: NITSHILL GLASGOW, S.W.3 
ephone . BARRHEAD 2293/7 Telegrams : ACTIVARC GLASGOW 
LONDON OFFICE. 15 HERCIES ROAD, HILLING N DOX Telephone Usbridge 8651/2 
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production 
problem ?— 
A 





automation 


72 can be 
simpson the answer 








TOMATION DIVISION 








lead Special purpose machines designed 


and built to increase your productive 


e 
in capacity and/or reduce labour costs. 
automation 
- Specialists in press shop 
design scomsion 





J. SIMPSON & SOW (ENGINEERS) LTD. 
MORETON WORKS, 

ROUND GREEN, 

LUTON, 

BEDS. 








14 Product : 
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Pre-coated sheel metals are the answer 





A tremendous development that offers colour coated metals for use in the manufacture of 





AVAILABLE i almost any and every product 
Permanent decorative coating in a wide range of colours combined with the strength of steel 
IN VARIOUS yet easy to fabricate offer advantages that will be immediately recognised 
FORMS 2 We will gladly send fully descriptive information or discuss particular requirements 
UP TO FABRICATION CAN BE EFFECTED WITH EXISTING TOOLS 
18° WIDE QUICK DELIVERY 


WRITE FOR DETAILS TO 





4X, Ty O N 
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BRITISH-BUILT 


automatically and cheaply! 


Most stampings, from simple brackets to intricate 


parts, which previously required operations on several 


presses, each with its own operator, can now be 


produced automatically with great accuracy, at 
high speed, on ONE British-Built U.S. Multi-Slide 


Machine. If you use a number of presses to produce 


stampings or if you use progression tools for parts 


made from coiled material up to 34” wide, here are 


reasons why we are almost certain to be able to send 
you a most interesting proposal. 

1. The extreme accuracy of the feed employed arid the 
fact that bending tools can be adjusted independently 


ROCKWELL | 


MACH) S® root LTO 






makes it much easier to obtain a high quality part. 


A 


Sturdy construction of machine and its attach- 
ments as well as instantaneous braking through 
monitoring devices, increase tool life and reduce risk 
of tool breakages 

3. Material is saved because no extra material width 
is usually required either for piloting or side-cropping. 
The developed blank is in continuous strip, not held 
in a material webbing which becomes scrap. Material 
Savings up to 25 per cent. are possible. In some cases 
production can be doubled by making two com- 


ponents from one strip. 


For further particulars write or telephone TODAY 


WELSH HARP, EDGWARE RD., LONDON, N.W.2. TEL: GLADSTONE 0033 


ALSO AT BIRMINGHAM—TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW—TEL: MERRYLEE 2822 


uss 








Re 
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ey There are now 
* Le over 600 Spire 
~ =e N <n Fastenings! 








es Sail 





AEROCESSORIES LTD., 





Head Office & Work 
TREFOREST, PONTY , 
Branches: Birmingbam Mar 
Copenhagen, Ballarat, Sy ey Jo Acme A MEMBER or (FC) 
Milan and New York. E FIRTH CLEVELAND GROUP 
CRC SIS 





a 
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™ McKAY PROCESSOR 


The 









Immediately a sheet is 
fed into the machine, the 
Flexing Roll automati- 
cally moves from its idle 
position into its upper 
working position, causing 
the sheet to make two 
quarter-turns and one re- 
verse half-turn before 
travelling into the backed-up levelling 


rolls, where it is repeatedly flexed and 
finally ejected as a flat sheet. This pro- ne 
cess kneads the steel and imparts to it 

seat MACHINE 


the desired amount of cold plasticity. 


Available for 
sheet widths up to 102” 








Full details of this and other SU IELTYF BF VICKERS 


McKay machines from sole agent 


mee, for further particulars write or telephone TODAY 


‘RO c KW! E ‘LL WELSH HARP, EDGWARE RD., LONDON, N.W.2. TEL: GLADSTONE 0033 


ALSO AT BIRMINGHAM—TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW—TEL: MERRYLEE 2822 


MK2 
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UP-STROKING 
PRESSES 


GIVE 7 TO 10 TIMES NORMAL 
TOOL LIFE— 


PLUS GREATLY INCREASED 
PRODUCTION RATES ! ! ! 


This precise and rugged Swiss-built 


machine gives greatly extended tool 
life up to, invariably, seven to ten 
times that obtained from any other 
type of Press by virtue of its design 
whereby vertical backlash is entirely 
eliminated ; this means that the 
punches can be set so that they 
never enter the die. The machine 
shown is a double crank type 
equipped with double roll feed, 
strip end shear, scrap shear, and 
automatic stopping device. There is 
a full range available from 6 to 240 
tons, single and double eccentric. 


PLEASE LET US DEMONSTRATE TO YOU 


\O/ONG (e L-{ aN 4 QUEEN STREET, CURZON STREET, LONDON, W.1 
Telephone: GROSVENOR 8362-5 


Midland Office: WILFORD CRESCENT, NOTTINGHAM 
ASSOCIATES LI MITED Tulislane : NOTTINGHAM 88008 


NRP 9049 
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We have never seen a more 
obvious plug for Desoutter multiple 
plug-runners 


Yet another Desoutter power tool for 
speeding assembly in the motor industry 
This multiple tool inserts and 

ghtens six sparking plugs, simultaneously, 
within 6 seconds. It uses six separate 
pneumatic motors which are designed to 
stall independently as soon as the 

desired torque is obtained 


oe 


Desoutter puts power into your hands 


DESOVUTTER BROS. LIMITED THE HYDE HENDON LONDON NWS TELEPHONE: COLINDALE 6346 


RC 329 
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of 
SHEFFIELD 
Auxiliary Equipment for 
Strip Mills, Box and 
Tube Works 





Full range of Slitting Machines 
for .005” up to 1” thick Coils: 
6"- 48” wide and 1 cwt. to 10 tons 


7 


FRED CAM (ENGINEERS) LTD., 5 JOHN ST., SHEFFIELD ‘ 


Telegrams: “‘ Camshef, Sheffield 2°" Telephone Nos. 51824 and 52339. 
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spark machining 
-faster, simpler, 
ane) q-mm-rere) aye) pal rere 


than ever! 


The GKN Spark Machine It is compact and economical 
is faster, more accurate, more versatile [he cxn Spark Machine 

The GKN Spark Machine (Models B1 and B2) gives compact. All parts of it 

higher cuttir rat vreater accuracy, and—on the Bea I 


machine i wider we of surlace finishes than « 


betore 


It has all these outstanding features You should know more about it 


lor Whether you are engaged n torging. wire-d 
e GKN Spark Machine 


Both models have a co-ordinate slide movement 
rapid electrode positioning: an accurate depth stop: ak 
a dial gauge toshow forward movement; an alternative you sl know about. Write to our Sales 


work-table for extra parafhin depth 


Manufactured | the 


WELSH METAL INDUSTRIES LTD 


Caerphilly, Glamorganshire > . 
Sales {vents l A { ¢ | 
M. C. Layton Limited J ' ' 1 
Abbey Wharf Mount Pleasant, Alpertot Spark machine 
Wembk Vv. Middx 
Rudkin & Riley Limited DESIGNED BY THE GKN GROUP 
Cyprus Road, Aylestone, Leicester 
RESEARCH LABORATORY 


a 
y win OF Fy, 


Chey 
up 


o 
or commun’ 
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Metal Spinnings, Tube Manipulation, Coil Production, 
Coppersmithing, these are the industrial fields in which 
we have worked since 1780. Our traditional skills are 
supported by modern plans and the latest techniques. 
Spinnings can be produced in any metal or alloy from 
blanks up to 7 ft. in diameter and tolerances of 005 
inch. Quantity is no problem and tool facilities are available. 


set in touch with 


LEE & WILKES LTD 


Smiths in any metal 


PRIORY COPPER WORKS 
BREWERY STREET, BIRMINGHAM 6 
Telephone: ASTon Cross 2005-6-7 P.B.X 
A.D. and A.R.B. approved 
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«2+ A COMPLETELY MODERN 
PORCELAIN ENAMEL FRIT 








Universal acceptance of this vastly 
improved water-quenched granu- 
lar frit has readily established a 
name for TITE-WITE throughout the 
industry. 


Rigid QUALITY CONTROL exer- 
cised in the processing of this white 
frit guarantees uniformity. Engi- 
neers endorse the technical excel- 
lence, workability, and beauty of 
Tite-Wite finishes for all purposes. 


Let us show you how Tite-Wite can 
answer your problems. Contact us 
today. 


= : _ 


Bn tt Sk Pee eatin. 
.- HOMMEL:’ 


PITTSBURGH 30, PA., U.S.A. 


WEST COAST: 4747 E. 49th St., Los Angeles, California 








TT 




















phone 


CHERTSEY Jere 


Guillotine re-shearing 
Coil slitting up to 48” wide 5 tons weight 
21 01 Continuously galvanised coil and sheets 
Zinc coated sheets 
Sheets produced from coil stock in sizes required 


for the Miscellaneous stock sheets. 
‘complete , 
stockist ALUMINIUM 


service in Aluminium alloy products 


Coil strip and sheet 
Rounds, squares and hexagons 
Sigal and Extensions and special sections 
Blanks cut to special requirements. 


to all 


Stocked in 10 colours. Supplied in standard size 
branches sheets or guillotined to sizes required. 





of the Supplied at mill prices. 
industry 


METALS LIMITED 


Hanworth Lane, Chertsey, Surrey 


&2 





Telegrams: Gradesmet, Chertsey 


Prompt deliveries by road 
throughout the Country 
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.. but when you want oe 






in acid pickling of 


ferrous metals 














© 


use 
GALVENE and STANNINES 106, 110, NS and RTA 


Supplies are readily available of these products which are 
consistent in quality and so easy to apply. I.C.I. Dyestuffs 
Division Chemical Pamphlet No. 2 gives full information. 


Copies available on request. 


<a IMPERIAL CHEMICAL INDUSTRIES LTD. LONDON, SWI 


D.867 











oF ga THROAT 


PRESSES 


for high speed 
cutting, 
punching and 
forming on larg 














A photograph taken in our works showing a group 
of 150 ton machines under construction 


he construction of presses in the larger range has 
become a production line affair. Send for details 
of the features of these machines or, should 
you prefer, we will be pleased to arrange 
for one of our specialist engineers to call. 


HORDERN, MASON & EDWARDS LTD 


BIRMINGHAM 24, ENGLAND. Telephone: ASHfield 1671 
London Office: VERNON PLACE, SOUTHAMPTON ROW, W.C.1. Telephone: HOLborn 1324 
Manchester Office: 2 ST. JOHN STREET, DEANSGATE 3. Telephone: BLAckfriars 5860 





SHEET 


METAI INDUSTRIES 


WE SHINS AT 


sneer | METAL] WORK: 


In meeting our customers’ needs we produce an amaging variety of 





items. Some of the sizes and designs have to be seen to be believed. 
Whatever your problems in sheet metal we can solve them. We 
undertake work of all descriptions in light sheet metal up to j{in., 
light fabrications in sheet metal angle iron, etc., and tubular metal 


work in material up to 2in. diameter. 


BIRTLEY TINPLATE WORKS 


= 
'om 
a 


* We shall be happy to receive your enquiries 


C.W.S LTD., BIRTLEY, Co. DURHAM 
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Forging ahead..... 


Fine steel is made and controlled in its making by 


teamwork—research teams—works laboratory teams 

the craftsmanship of steelmelters, rolling mill and forge 
teams. Many of the present generation on the shop floor 
are sons and grandsons of men who built the early 


reputation of Sheffield for the world's finest alloy steels. 


Firth Brown are proud to have the resources, clear 


headedness and innate skills of many such craftsmen. 


FIRTH | BROWN 


ALLOY STEELMAKERS - FORGEMASTERS STEEL FOUNDERS HEAVY ENGINEERS 
THOS FIRTH S JOHN BROWN LIMITED SHEFFIELD ENGLAND 





OctToBer 1960 SHEET METAI 


INDUSTRIES 


Whether the products be pressings, 
tubes or wire—ferrous or non-ferrous— 
Metalectric continuous bright annealing 
furnaces bring a new and easier 

approach to manufacture. 


Metalectric bright annealing furnaces have all 
the latest features, designed for reliable operation 
accurate temperature control, removable sections 
for easy inspection and maintenance, exceptional 
fuel economy. All these are backed by the facility 
for using the best form of atmosphere for the 
product. Town gas, propane and butane, 
kerosene or ammonia may be used as the fuel 
source for the atmosphere 
Top left : A conventional exothermic plant, with 
primary and reactivated secondary drying units and 
equipment for removal of sulphur compounds. 
Top right: A fully automatic plant for producing 
commercially pure nitrogen with extremely 
iow dewpoint. 

Send for leaflet M.6A. 


METALECTRIC FURNACES LTD. 


SMETHWICK ENGLAND 
For all forms of electric heat treatment equipment 


16 /38B /60 
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USERS AND DESIGNERS OF RESISTANCE WELDING PLANT— 


New design concept 
gives maximum 
application fiexibility 
at lowest cost 


Now—for the first time—buy one cubicle and 
without modification have the option of any of 42 
different types of welding control—just plug-in 
the unit combination you want. 























Look at these additional features; 
pillar construction for minimum 
floor area, 2 sq. ft—full accessibility 
from either side—printed circult con- 
struction—positive cycle timing— 
locked controls. 














A completely new approach to resistance welding contro!l— 
one basic wired cubicle containing an 

ignitron contactor with weld heat control feature 
incorporating any desired size of ignitron—to which can 
be added any chassis combination to provide fully 
synchronous timing, automatic weld current control, 
variable slope operation, multiple non-synchronous timers 
and many of the other control combinations 

demanded by today’s materials and welding techniques 
Manufactured to top grade engineering standards at 

a price lower than many less comprehensive controls 


Write to Resistance Welding Control Division for more details 


LANCASHIRE DYNAMO ELECTRONIC PRODUCTS LIMITED 


R.W.La RUGELEY + STAFFORDSHIRE - ENGLAND 
Manufacturers of the world's widest range of industrial electronic contro! equipment 
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(COMEO 


CREIL (Oise) FRANCE 





5 French Companies are 
already using ““COMEC”’ 
forming mills for the form- 
ing of refrigerator bodies. 


An unattended machine will 
produce 5 lengths of 11’ each 
in one minute without labour. 


CUSTOMER : KELVINATOR 


Cold Roll Forming Machine 

for the producing of corrugated 

sheets and wide sections 
(max. width 5’ 8’). 


CUSTOMER : 
AUGUST THYSSEN HUETTE 


BTL 
KAREN 


LANCING 


MACHINE TOOLS LTD 





MACHINE TOOLS LTD 


WAY =: i, on Coe oe 


Telephone: Lancing 341( 


LONDON OFFICE: 3 CLEMENTS INN, W.C.2. Telephone: CHAncery 4074/5 











Hv 


For faster fastening in sheet metal assemblies 


Almost unlimited in its field of a 


1960 
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SHEET 


pplica 
‘Pop’ Riveting System is se use r 


widening range of —— ope 

metal industry. Requiring « aie 2 on 
one operator, worki pa, from or 
material we to set or clench the 
rivets to be positions 
YOUR vey PROBLEMS 
send you furthe 


Geo. TUCKER EYELET Co. Ltd., Walsall Ro 


Telephone: BiRchfields 481! (9 lines) 
7 ated Lb ‘pop sieterd 


1s . 
op y 
, e side of the ° a 
t t 7 rivet oe ible ) 
n inaccessible >Y othe 1 
methods THIS COULD BE THE ANSWER T - 
We riadiy 


details on request 


/ GREETS GREEN 
y nes7 Or 


n tt 
erat nt 


TUCKER 
RIVETS 
ad, BIRMINGHAM, 22B 


Telegrams: EYELETS, BIRMINGHAM 





ff your need & | 
STEEL SHEETS // 
PLATES-SECTIONS 
BRIDGE RAILS 
IO TELE / 
MERCHANT | BARS / 


HOOPS ano — / 
EC. 


fagle Works 


~ Telephone : 
“TIPTON I6ll 
(10 lines) 








yipment 


£ 
# » sep ill 
2. Ny ee i) \ \ \ My .\ 
Hae’ 
ny . “ \ 


HEAVY DUTY 
HYDRAULIC 
SPINNING 
LATHES 


Model Pib 1200 on produc- 
tion of 6 ft. diameter dished 
ends in |" steel plate. 





FLOW FORMING 
LATHES 


For the production of hot plate 
hollow-ware, stainless steel 
buckets, bowls, milk churns, 
jet engine parts, rocket and 
missile components, impellers, 
exhaust ducts, etc. 


Model PJS 400 on production 
of concrete mixer drums. 


EMBASSY MACHINE & TOOL COQ. LTD. 


248 WATFORD WAY +: LONDON, N.W.4 ° Phone: SUNNYHILL 2829 
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CRIFFIN .¥\ BRAND 
eS < SSH 
BLACK STEEL SHEETS 
ak ae MEDIUM and HEAVY MILD STEEL PLATES, 
S mb BARS and SECTIONS 
‘ RN aR GALVANIZED STEEL SHEETS, Corrugated 


Y i, by! \ and Flat 
\ nv , : GENERAL HOT-DIP GALVANIZERS 
METAL SPRAYERS 


SHEET METAL WORK, Light and Heavy 


x ‘k 
— BL iC kK WE SPECIALISE IN ROLLING WIDE STEEL 
SHEETS AND IN HOT-DIP GALVANIZING 


y G VAT | WAY aT EXTRA LARGE FABRICATIONS 


aNd Smith and McLean Lid. 


179 WEST GEORGE ST., GLASGOW, C.2 
Ke AND FLAT Phone: CENtral 0442 Grams: CIVILITY Glasgow 


Works: Gartcosh Steel and Iron Works, Gartcosh, nr. Glasgow. Milnwood Steel & 
Iron Works, Mossend, Bellshill. Clyde Galvanizing Works, Mavisbank, Glasgow. 
Kingston Galvanizing Works, Port Glasgow 

















FULLER HORSEY 


SONS & CASSELL 
10, LLOYDS AVENUE-LONDON -E.C.3. Phone ROYAL 486! 





¥ Guillotine Shears 
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V-Belt Drive and 
WEDGE-Belt Drive 
for the same job 


THE GREATEST ADVANCE IN 
DRIVE DESIGN FOR 3O YEARS 


SpacesaVer 
WEDGE-BELT DRIVES { 
woe ony v FOnNEP 


THE LARGEST MAKERS OF V-BELT 

















OCTOBER | 


Fenner 


YOU) 
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| SpacesaVer, Wedge-Belt Drives are 


Slimmer, Lighter, Shorter, Cheaper 








@ Width and weight now reduced by a half, and cost by at least a fifth, without 


loss of strength or durability. 

Modern materials and a new belt section give a much greater power capacity. 
SpacesaVer Wedge-Belts make full use of the strength and flexibility of 
Terylene cords. These are bonded to a synthetic rubber which keeps them 
exactly where they can do most work with least stress to themselves. 

This rubber provides heat and oil resistance and adequate electrical conductivity 
at no extra charge. New pulley designs take full advantage of modern casting 
methods to give stronger, yet lighter pulleys. All have Taper-Lock quick 

and easy fixing facilities. 

Two Wedge-Belt sections, 3” (Alpha) and g” (Beta) cover all normal drives up 

to 200 horse-power. Belt lengths and pulley diameters are based on International 
Standardisation principles. Your complete drive design can be selected from 

a single line reading in the SpacesaVer catalogue 135 20. Send for it now. 

Stocks of Wedge-Beits and pulleys available in all our 19 branches. 

The new SpacesaVer Wedge-Belt drives are made solely by 

Fenner, the only company in the world to make both V-Belts and pulleys. 


HERE IS THE PROOF 









































| -V-Belt 30k 5—A29 75 £6°8°7 167 

hens | Wedge-Belt 315 560) It 3 Alpha 280 Pi 3:8 106 
SAVING 16% 12% 54%  — (5% 19% 36% 
Wedge-Belt 53 10°6 23 6 Alpha 560 53 Eil-11-6 362 
SAVING =—s-18%—1S% 48% = 18% __32% _45% 
aE a ek Aa ok 6—C112 305 £45°0°1 258 
50 HAP. | Wedge-Belt. 7-1 ~+-212~«33~S*«*SC~iW eta 1000 ~—=«6 3219-9 138 
SAVING 19% 14% 45% — 12% 26% 46% 
. ee ios. 423 ~~ 818 8—C180 472 £86°2-4 530 

100 FUP s | Wedge-Bele_| 90 375 45 6 Beta 1600 41-1__£63-15°2 340 

__ SAVING 16% 12% 50% — 13% 26% 35% 


NAME AND POSITION 


FIRM’S ADDRESS 





J. H. FENNER & CO. LTD. HULL 


DRIVES IN THE COMMONWEALTH 
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$ TS + scree % ” 
; this about pre 


Clutch-Bolts closed Clutch-Bolts open 


No press can be better than its clutch! 


Users everywhere know that the outstanding feature of Rhodes Presses is the superb 
design and performance of their clutches—these are ingeniously simple, really safe, 
thoroughly proved by years of experience, and built far more strongly than you 
might think necessary 
Take the Rhodes Rolling Key Clutch, for instance, standard equipment for presses 
from 10 to 1§0 tons 
[win keys, with generous engaging surfaces, close to the crankshaft axis to 
minimise stresses and wear 
2 Ample time allowed for full engagement 
Interlocking action combats rebound from air cushions 
Checking device absorbs recoil on disengagement and obviates use of brake 
pressure, though a brake is fitted for convenience during tool-setting 


a Self-lubricating from oil bath . 
This clutch is the best of its kind! It has never been surpassed for all standard 
requirements; for exceptional speeds and fast automatic feeds we offer also the 





Rhodes Electro-pneumatic friction clutch and brake 


, Z , s 
i, P Af, : . ‘ 


PRESSES 
with the ROLLING KEY GLUTGH 


JOSEPH RHODES AND SONS LIMITED BELLE VUE - WAKEFIELD - TELEPHONE: 2756 (3 lines) 


v4 Chr ermber, PO pre 





RP2 
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SHEETS?... 
Robe: Sparrow or course 
Accredited Sheet Stockholder oi 


i! Company of Wales Ltd. 


: 


ROBERTS, SPARROW 


& CO. LTD. 


ST. MARKS STREET, WOLVERHAMPTON. Grams: Attention W'ton 


Northern Enquiries : CASHMORE, SPARROW (STEEL SHEETS) LTD., MOSSLEY, MANCHESTER Tel: Mossley 483 








SHEET 


Another Walker’s 


success story 


LION CHEVRON PACKINGS 
Entirely self-sealing. Tapered lips 
ensure initial interference and 
immediate seal. Chosen for roll 
balance cylinders. 

WALKERSELE Exceptionally flex- 
ible, with no metal components except 
a toroidal steel spring. Chosen to 
seal bearings of both horizontal and 
vertical rolls. A specially designed 
Walkersele 58” i.d. 60%” o.d. was 
made for Vertical Stand gear box. 


fr SR 

* WA, The Sealof 
Supreme 

= he Service 

fe) 2 


METAI INDUSTRIES 





WALKERS SEAL NEW MILL 
for the Steel Company of Wales Ltd 


The new Universal Mill of The Steel Company of 
Wales Ltd. was formerly a 2-high Slabbing Mill. It 
has a capacity of 60,000 tons per week — one of the 
biggest in the world. Throughout the planning 
of this mammoth conversion programme, James 
Walker & Co. Ltd. were consulted on seal design 
problems. Today, Walker's products are relied on 
to maintain the successful sealing of this modern 
mill: yet another example of how Walker’s packings 
and jointings are helping industry to progress 


If you have a problem connected with sealing in any 
form, Walker's Technical Dept. will be pleased to 
advise. Write to: 


OCTOBER 


1960 
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Now metal can have a beautiful skin 


With the development of vinyl plastic bonded to steel or aluminium, a completely 
new approach to metal finishing is now available. These new materials, Plasteel and 
Plasminium, can be formed or deep drawn as easily as the basic metal, to give a 
finished article straight from the tools. The plastic coating is obtainable in a basic range of 


attractive colours and designs but can also be supplied in effects such as tartan, 


imitation pigskin, leather and wood grains and many others. Supplied in coils from }” to 18" 


wide with metal thickness from 30 s.w.g. to 18 s.w.g. Write for samples and full details. 


) 














Se”) =—SW WILLMOTT TAYLOR LIMITED 
Wharfdale Road, Birmingham, 11 
PLAS M | N | U M Tel: Acocks Green 1186-7 


London Agent: SAMUEL MERCER & CO 


Pp L A be T Ee E L Eildon Street, E.C.2. Tel: Bishopsgate 5651 
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for all purposes up to 21 wide 


IN ALL THICKNESSES 
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* 
= Stainless steel 
3 construction with 
» 
% integral mild 
4 
& steel pan. 
ea 
3 
. ° 
& Considerable 
"a . 
% economy in gas 
Pad . 
% consumption. 
— 
~ 
a Unsurpassed output 
me and efficiency. 
ae 
od 
| f g 
cates 
. 4 
| . BY NEL 
Bartlett 
& GAS COUNCIL APPROVED APPLIANCE 


G. F. E. BARTLETT & SON LTD 


main woRKS: MAYLANDS AVENUE, HEMEL HEMPSTEAD. Telephone: BOXMOOR 4242 SBI 
LONDON SHOWROOMS: BELL STREET, LONDON, N.W.1. Telephone: PADDINGTON 8222 
BIRMINGHAM: 12 Whitmore Road. Tel.: Victoria 1615 MANCHESTER: 530 Stretford Road. Tel.: Trafford Park 0288 
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A. H.WILKES & Co. 
cowde! 


He knows that for Industrial Gas Equipment of the 
utmost efficiency and economy in operation he cannot 
do better than consult A. H. Wilkes & Co. With close 
on 50 years specialised experience in design and 
manufacture, we can advise on every industrial heating 
requirement. Let us know your particular problem 
we will be pleased to assist you. 








PRODUCTS INCLUDE : 


\ \ Soldering Stove Blowers, Brazing 
_, Model B.2004 equipment, Gas and Oil 
ZA Burners, Fans, Furnaces, 
ey Portable Forges 


Soldering and Tinsmith 









Equipment, et 





LCOSA 


wT 


A. H. WILKES & CO. E 


A subsidiary of William Aliday & Co. Led 
Head Office : ““ALCOSA"’ WORKS, STOURPORT-ON-SEVERN, WORCS 
Telephone : Stourport 2311-4. Telegrams: ‘YADALL', Stourport 


London Area Office 
186 Birchanger Rd., S. Norwood, S.E. 25. Tel: Addiscombe 1162 and 1295 





Brass 
Stamping PF.040 
Furnace Furnace 
Model B.2183 
aOR AE LEN 
‘ALCOSA’ 




















(HOLDEN & HUNT 


WELDERS 














H & H Productions 
include Spot Wel- 
ders, operated by 
Foot, Motor or Air, 
Auto Wire Butt 
Welders, Flash Buti 
Welders, Rivet 
Heaters, Projection 
Welders and Chain 
Making Plants. Es- 
sentially modern 
machines, designed 
for stability and 
simplicity in use, 
avoiding unnecessary 
complications 


A15 kVA Universal Pedal 
Operated Spot Welding 
Machine from a range of 
7 machines from 5 to 50 
kVA with choice of arm 
details and weld time 
controls 


HOLDEN 
P.O. BOX No. 


OLD HILL, STAFFS. 
Telephone ; Birmingham BLA 1196-7 Cradley Heath 66871/2 


Grams : “ Universal,’" Cradley Heath 





Latest type Air Oper- 
ated Rocker Arm Spot 
Welder ranging from 5 
to 40 kVA in 5 models 
The electrical ani pneu- 
matic control gear are 
ideally situated to facili- 
tate maintenance and 
adjustments 


& HUNT LIMITED 
17, COX’S LANE WORKS, 








M-W. 120 
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* Kayght to remember 


It was a darke and stormie Knyght 

(And rane cayme downe in torents) 

All ‘London ’-clad hys ladie fayre 

Dyd rescue, from that Foule Knyght’s lare 
(Who’s cote was rusted past repayre) 

Fyne prase, then, ‘London’ warents ! 





»ndede 
_—s — men 
a — and dulie Tem protektion 
_ now be t ont mayketh relia hyngs mayed 
to all who s peepee d that all a jedecoung» J 
ater of grate ped sheets ed an C 
a mate ’ not-dyPe ; well-tempet * a four-and-twenty page 
at * London .¢ them altymes <= brochure, giving full details 
dothe render ¥ et of the excellent properties 
eavfgarded. ae nee | ) and some of the endless 
applications of ‘ London’ 


NDo.. 2 
SHIMWELL & Co LTD eran: == 


WELLINGTON ROAD, LEYTON, LONDON, E.10. LEYTONSTONE 2281/2 





Speetog -Elect The First Tool in the 


; World to Combine Secure 
si Mla ty cine. Locking with Parallel 


Plier Jaw opening. 


‘ ETT» BRITISH PATENTS & 


ue 


© Jaws open to + always parallel 


® Ratio of gripping pressure to hand 
pressure about /50 to / 


© Can be used as fixture or as hand tool TIME FOR SETTING & CLAMPING 
10 SECONDS! DO YOU KNOW OF 
© Simple to use yet so sure in its action ANYTHING FASTER? 


Speed Tools lt 


VEREKER HOUSE, GRESSE ST.. LONDON, W.!I. Museum 1039/1099 





NRP9OBS 
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SWISS-BUILT RANGE OF 


+ 
es SHEARING AND NIBBLING 


MACHINES 





* Six different models. 

*® Throat depths 8” to 60”. 

* Circular cutting attachment 
mounted outside of throat thereby 
diameter of circle unlimited. 

*® Straight edge attachment with 
horizontal and vertical adjustment. 

* Shearing capacities up to 4". 

* Nibbling capacities up to 4”. 

* Forming capacities up to 4”. 


Tools available for peening, bevel 
edge nibbling, tube notching, bead- 
ing, flanging, louvring and folding. 


This machine and others can be seen and 
demonstrated in our London Showroom. ; 
Model N.A. 1000 






Exclusive Distributors in the United Kingdom 


P*S |=; PRESS ¢ SHEAR 


Machinery Co Ltd — 
By: Birmingham Showroom: 
172-178 VICTORIA ROAD +: ACTON - LONDON W3 
1075 Kingsbury Road, Birmingham, 24 


} ESACcT t 
Telephone: Castle Bromwich 3781 








COILS or LENGTHS. 

COMPREHENSIVE 

RANGE of WIDTHS 
and GAUGES 






POUND ROAD, CHERTSEY, SURREY 
Telephone: CHERTSEY 3451/2/3 


SUMMERS “GALVATITE’ EX STOCK, TO YOUR WIDTH, IN COILS OR LENGTHS 
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If you want 
sound 
soldering 





to say the word.... 


ALUXITE 


Re 


Say FLUXITE and you show yourself to 
be someone who knows about soldering 
knows that nothing but FLUXITE will 
give the selfsame high standard results, 
whatever the type of soldering job you're 
doing. It’s the one flux that simplifies al/ 
soldering. 





FLUXITE 
SIMPLIFIES 
ALL 
SOLDERING 





te 
abr 3 - 


FLUXITE LTD. 


Bermondsey Street, London, S.E.1. 
HOP 2632 G.M.86 











ae 
° 
~ 
wa oo? 
al 


More than Skin 
-Deep 


Cruickshank-Pennsalt and Cruickshank-Iridite 
processes give that added protection in depth to 
your products. 

The extensive range of these time proven pro- 
cesses gives you the process to suit your product— 
with economy and reliability of operation. 


Why not write asking for our representa- 
tive to call and discuss how Cruickshanks 
can help in your finishing line? 









processes for 

@ Phosphating 

@ Cleaning 

@ De-rusting 

@ Aluminium pre-cleaning 








Chromatic conversion processes for 


@ CopperandBrass @ Zinc 


@ Aluminium @ Cadmium 
@ Magnesium @ Silver 
Processes you can rely on, supported by 
qualified chemists and technical service 
engineers. 


R. CRUICKSHANK, LTD. 


UICSHAN CAMDEN ST.,BIRMINGHAM! 


Phone: CENtra!l 8553 (6 lines) 
Grams: Cruickshank, Birmingham 


“ Pennsalt™ is a Trade Mark of the Pennsalt Chemicals Corporation, 
Philadelphia, Pennsylvania, U.S.A., licensed to R. Cruickshank, 
Ltd., for use in the U.K. 

“Iridite” is a Trade Mark of the Allied Research Corporation Ine. 
Baltimore 3, Maryland, U.S.A., licensedto R. Cruickshank, Lid. 
for use in the U.K 


SHEET METAI 


INDUSTRIES Octoser 1960 














This special Steel to Analysis containing as the name implies, well balanced 
proportions of Tungsten, Chrome and Vanadium, and other Alloys has 
now been incorporated in the manufacture of Guillotine Shear Blades. 


Sole manufacturers of T.C.V. 
Steel and Makers of Alloy Steel 
and Blades for 50 years— 


WATSON, SAVILLE & CO. LTD 


BRUCE STEEL WORKS ~- SHEFFIELD 3 


Phone: SHEFFIELD 20266-7 (P.B.Ex.) Grams: SAVICO, SHEFFIELD 3 


These Blades have been tried and found very satisfactory 
by several of the largest manufacturers of Silicon Alloy 
Steel Armature Sheets, Thin Stainless Sheets, Motor Car 
Body Sheets and ‘‘Alphasi!l’’ Quality Core Plate and 
similar Steel Sheets, and although the cost of the Blades, 
owing to the special analysis, is higher in the first 
instance, nevertheless owing to the sterling perform- 
ance of the Blades and long life between regrinds, 
they have been found to be a most economical 
proposition. 


T.C.V. is also particularly adapted for Press Tool Works, 
Punches and Dies, etc. where non-abrasive character 
and long life is particularly essential. 





The flexibility of a “BALLARD” is acknowledged! 
it is capable of handling articles of diverse weight, shape 
and size and with its wide range of stoving times and 
controlled temperature can satisfactorily deal with 
multifarious colours simultaneously. 


A “Ballarei” installed at 
W. Redmzn & Company 
producing stove enam- 
elied road signa! lamps. 


F. J. 


BALLARD 


& co 


LTD 


TIPTON, STAFFS 
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BRAUER “Quick Action” TOGGLE CLAMPS 
are saving thousands of man-hours 

wherever they are used in industry 

Their fast and effortless action 

gives powerful accurate holding. 

Whether you are drilling, milling, 

welding, brazing, glueing or bonding, etc., 

in metal, wood or plastic materials, 

BRAUER “Quick Action”» TOGGLE CLAMPS 


will save you time and money 





FOR 
QUICKNESS 
AND POWER 
USE CLAMPS 
BY 


BRAUER 











REAMING & af 


COUNTERSINKING 


The illustration shows 


a BRAUER “Quick 
Action” TOGGLE CLAMP type T.C.70 
being used to increase the production rate of 
reaming and countersinking on components 
for the motor car industry. Production was 
in fact increased on this operation from 200 
to 500 per hour with the introduction of the 
“BRAUER” Clamp. 


Send for illustrated catalogue and 
technical data to Dept. 24, F. BRAUER LTD.., 
Harpenden, Herts. 

Member of the Cope Allman Group. * 


now 


Makers of Europe’s largest range of Toggle Clamps. 
FWws 


© 


METAL 


oe 


ANY ANY FINISH 





to be sure ! 


GRIFFITHS, GILBART, LLOYD & CO. LTD. 
EMPIRE WORKS, PARK ROAD, BIRMINGHAM. 
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SHEET METAL MOTORIZED POWER GUILLOTINES 


WORKING Bf Hin gf. 4 in 
MACHINERY 6 ft. x ¢ in. oR. x 7m. 


2 ft., 3ft., 4ft., Sft. x Zin. 


OF EVERY DESCRIPTION 


* 
WHEELING MACHINES 
POWER & TREADLE 

GUILLOTINES 
BENDING & FOLDING 
MACHINES, ETC. 
SPECIALIZED ROLLING 
MACHINES 
a 


Send your orders to the 
Pioneers with the Trade 
Wide Reputation. 


GEORGE 
KENDRICK t0., sraproro st., BIRMINGHAM, 5 Bft. x ain. 


Guillotines 
Telephone: Midland 1648 

















Footmen are aloof to Bennett's gloves — 


_— 


Fats but they’re vital for aba 
9 ‘on hand’ NINBPAZES 


Awide range of quality industrial 
Gloves, Mitts, Aprons and Cloth- 
ing in leather, rubber, asbestos, 
plastic and various fabric mater- 
ials are made and stocked for all 
trades and processes. Technical 
Representatives are available 
for consultation in all parts of the 
British Isles at short notice. 


* we M7 BENNETT'S 
VINDUSPRIAL GLOVES 


H. G. BENNETT & CO. (Gloves) LTD. - Industrial Glove Specialists - LIVERPOOL 23 - GREat Crosby 3996/7 
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COWLISHAW 


WALKER 


400 TON 
PRESS 


outer casings 
for the famous range of Bratt 
Colbran gas fires at their 
Wembley works. 

This advanced and highly 
efficient design of gas fire sends 
convected warm air to every 
corner of the room in addition 
to the normal radiant heat. 


























a 
—— 
See 








—— 
——> 
~ 





COWLISHAW WALKER PRESSES with their 
fine craftsmanship and inbuilt dependability have 
that extra frame and slide rigidity which guarantees 
better pressings and longer tool life. 











COWLISHAW, WALKER & CO. LIMITED 


Biddulph, Stoke-on-Trent Telephone: Biddulph 3254 Telegrams: Cowlishaw, Stoke-on-Trent 
London Office: 117 Victoria Street, Westminster, London, $.W.1. Telephone: ViCtoria 5472 
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DUCTILE SHEET STOCKISTS LTD 





DUCTILE HOT MILL LTO 

DUCTILE COLD MILL LTO 

DUCTILE BRIGHT DRAWW LTO 

DUCTILE PLANETARY MILL LTO 
MONMORE TUBES LTD 

The DUDLEY PORT ROLLING MILLS LTD 
SAMUEL GRIFFITHS (WILLENHALL) LTD 
REX ARNOLD & CO. LTD 

METALON STEELS LTD 

SECTIONS & MOULDINGS LTD 


TUPOST LTO 





say STEE-E-e-c. eee 


and smile (you can afford to)-smile in 
the knowledge that you can buy the BEST when it 
comes to STEEL, whether it be — Plain, Plastic 
Covered or Electro Galvanised STRIP 
SHEETS, TUBES, BARS, COLD FORMED 
SECTIONS, POWER PRESSES 
TUBULAR & GENERAL FABRICATIONS 

You know of course from where’ 


from DUCTILE 


DUCTILE STEELS LIMITED - WILLENHALL - STAFFS - Phone 601 (P.B.X.) 
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Meeting your needs in STEEL SHEET - TINPLATE - BLACKPLATE 


Large stocks of John Summers hot 

rolled and continuous mill cold reduced steel, 
in all qualities. FULL FINISH/E.D.D. and 
guaranteed vitreous enamelling grades. 


ON AIR MINISTRY LIST 
OF APPROVED SUPPLIERS AND 
AIR NAVIGATION REGULATIONS 


Stock material re-sheared to 8ft. long 

by }” thick, and thinner. 

Circles are supplied up to 40 in. dia. by 14G 
and thinner. Write for our useful 
brochure : ‘King’s Vade-Mecum’ 1959 
edition, a complete gauge table and 

synopsis of materials supplied. 

Contact our Head Office at :— 





Decoil-ieve! and shear line 


PARK STREET - BULL RING - BIRMINGHAM, 5. 
WILLIAM KING LTD nim dit 
or SANDWELL WORKS - WALSALL STREET - WEST BROMWICH 
"phone WEST BROMWICH 2401 (2 lines) 


LONDON OFFICE : 39 Victoria Street, $.W.1. "phone ABBey 6873 


(Formerly Edmund Boughton & C 
S.C. Worley, P ipal 








—but Veeder does 











The heavy Duty Counter records strokes or revolutions. 
Ideal for installation on Power Presses operating at speeds 
of 500 /1000 strokes or revolutions per minute. 

Bold easy to read figures with single turn reset device. 
Write for our comprebensive brochure of Counting Devices. 


Electrical and mechanical counters for all purposes 


VEEDER-ROOT LTD 


Division P, King Henry’s Drive, New Addington, Surrey 
Telegrams : Veedermeta Croydon 
Telephone : Lodge Hill 3344-6 





P7 




















Octoser 1960 SHEET METAL INDUSTRIES 
ise 338 WORCESTER 





Hot Shootin’ 


halves paint bills 


Just you add an Aerograph-DeVilbiss| 
paint heater to your present spray instal- 
lation. Yes sir, hot paint flows mighty 
freely with less thinner, and you can put! 
on thicker coatings too. So you need| 
fewer applications, use less thinner and 
get quicker drying and a better finish into 
the bargain. Get yourself a leaflet KK 20) 


with all the paint-saving details, fast. 





in association with 
LYSAGHT-DeVILBISS 
for Complete 


AEROGRAPH 
DEVILBISS 






Finishing Systems. | 


Therm-0-Spray 


THE AEROGRAPH-DeVILBISS* COMPANY LTD.) 
Sales Division, 47 Holborn Viaduct, London E.C.1 
CITy 4361 





TA 3403 


BENCH PRESSES 








Specifications 


CAPACITY 
Overall 


Fixed stroke: 
Ram adjustment 
Open tool height: 
Throat: 


6 TON 


1K", %* or %" 





3 TON 2 TON 

Dimensions: 35”Hx1S”Wx25" 28°Hx12”Wx24" 22”°Hx!0"Wx2i" 
\" or &” 6” or &" 

iy” \" \" 

8” 6” 4%” 

4K" 315° 2%” 

WY Wx6'" 7°W x55" 


Bed size 


12”Wx8\" 


Optional extras: Single stroking clutch mechanism. Floor stands 
Crankshaft extension for auto-feed drive. 


OFFER 


We will gladly advise you upon the 
suitability of Worcester Presses for 
your job upon receipt of full parti- 
culars with, if possible, samples 

of the work to be done. 


Send for free illustrated price lists 


JONES & ATTWOOD LTD. 


Dept. W.3 


STOURBRIDGE WORCESTERSHIRE 


Telegrams: HEAT, Stourbridge Telephones: Stourbridge 5106-7-8 
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PRECISION 
ROLLING MILLS... 





For rolling ferrous and non-ferrous metals in 
sheet, strip, wire, or rod. Two-high and four- 
high. Pinion or square gear drive. Standard 
line work-rolls from 1}” to 20”. Complete line 
of accessories. Special mills designed and built 
for unusual applications. Write for catalogue. 


Built under license by MARSHALL RICHARDS from the designs of Fenr 
Manufacturing Co., Connecticut, U.S 


MARSHALL RICHARDS 


MACHINE COMPANY LIMITED 


cROOK COUNTY DURHAM ENGLAND 
TELEPHONE: CROOK 272 TELEGRAMS: MARICH CROOK 


ROLLED 
A ® Mp 
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Precision Rolling Mills 

Swaging Machines 

Wire Shaping Mills 

Turks Heads 

Wire and Tube 
Drawing Machines 
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use 
FLETCHER MILLER 
drawing lubricants 


FLETCHER MILLER LTD., ALMA MILLS, HYDE, CHESHIRE. 
Telephone: HYDE 347! (S LINES) Telegrams: EMULSION, HYDE 





Also at LONDON, WEST BROMWICH, NEWCASTLE-ON-TYNE, CARDIFF, GLASGOW AND _ BELFAST 












ae 










=/—\_your- project involves SHEET METAL WORK 
/ (egy ae a METAL SPINNINGS 
RSS QW OL | a PRESSINGS 


be sure and entrust it to 


LTD 












We are craftsmen in the manipulation of metal. We 
can build large structures incorporating conveyors, 
turntables, and operating gear or make cabinets and 
small components in any quantity. We have every 
necessary facility within our own organisation for this 
work as well as Tool making, Plastic Moulding eto- and 
we have long experience. May we have yourenquiries? 


(THE CORNERCROFT GROUP OF COMPANIES) 
Ace Works, Coventry 


4 Telephone Coventry 23391 
1 Subsidiaries: Cornercroft (Plastics) Ltd. 
4 The Metal Spinning Co. Ltd. 
James Beresford & Son Ltd. 
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Racing drivers ge 
dice with danger! — 
... but press operators . 
need 2 
Udal = q 
guards 





YOU CAN DEPEND ON 


(UDAL, 





J. P. UDAL LTD. INTERLOCK WORKS, COURT RD., BIRMINGHAM 12 Phone : CALthorpe 3114-6 











COLD FORMED 
METAL SECTIONS 





/ / // 
/ 
Almost any profile up to 7} in. deep 
and 24 in. developed width, in mild 
steel, aluminium, brass and copper 
from } in. down to 26 gauge. 


— digo AYRSHIRE 
ae Y DOCKYARD CO. LTD. 


ig IRVINE, AYRSHIRE Irvine 2271-3 
Ee LONDON: Grand Buildings, Trafalgar 
ff 4 Square, W.C.2. Trafalgar 6651. 
vs P Parkhouse St., St. Helens, Lancs. 


< 
YX 


Ae ae St. Helens 2639 
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Also milling, drilling 
capstans and assemblies 


Corfield & Buckle Ltd 





TRAFALGAR WORKS . MERTON ABBEY . LONDON 8.W.19 
Telephone: cimerty 1144 (7 lines) 


demonstrated at your works.. 


PROMECAM 

VARIABLE STROKE HYDRAULIC 
BENDING AND FOLDING 
PRESSES 


Invite our mobile showroom and inspect 
these upstroking Hydraulic Press Brakes 
featuring: 


QUICK TOOL CHANGEOVER WITHOU! NEED 
FOR RE-ALIGNMENT—RAPID AND ACCURATE 
SETTING—ADJUSTABLE STROKE AND PRESSURE— 
FULL PROTECTION AGAINST INCORRECT USE— 
EASE AND SIMPLICITY OF OPERATING 





Broadway also specialises in machines tor: — 


CUTTING, PRESSING AND TRIMMING 
OF SHEET METAL *- BENDING OF TUBES AND BARS 
NOTCHING AND CROPPING 
ASSEMBLING SMALL NUTS AND SCREWS 
SPIN RIVETING AND TAPPING — CAN MAKING. 














BROADWAY EQUIPMENT LIMITED, 
PARWAY HOUSE, 194-196 FINCHLEY ROAD, N.W.3 
Phone: Hampstead 7476 P.B.X. Grams: Broadquipt, Haver, London. Cables: Broadquipt, London. 


NRP 4044 
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When the ‘right time’ is essential 





in process cycles 


or welding current duration 


depend on AE I electronic timers 


GENERAL PURPOSE AND PROCESS WORK—TYPE FU 21 


>» Available from stock in timing ranges covering 0°5 to 180 seconds 
>» No mov parts in timing circuit 
> Easily arranged to operate ndividua trol schemes 


> High repetitive accuracy 


» Suitable for 40/60 cycle a.c. supplies of 110, 200/250, or 400/440 volte 


WELDING—TYPE FW19 


> For trol of resistance welding machines 

> Timing range 0:1 to 10 seconds 

> No moving part 

>» Supplied with separate rheostat for remote setting 
>» Available from stock for immediate delivery 


Please write for further technical details and 

a copy of our brochure ‘Electronics in Industry’, 
Our engineers will be pleased to help you with 
your automatic timing problems. 


Associated Electrical Industries Limited 


Electronic Apparatus Division 
NEW PARKS,LEICESTER, ENGLAND 








— — = ? Aszes 








4, neta 
SHoess No lelS23 


STEEL SHEETS 


COLD REDUCED BRIGHT AND HOT ROLLED, BLACK, GALVANIZED, GALVATITE, 
SPELTAFAST, ZINC PROTECTED, BLUE PLANISHED, TINNED, LEADCOATED, STAINLESS 


MEDIUM AND HEAVY MILD STEEL PLATES 
TINPLATES, TERNEPLATES, BLACKPLATES 
WIRE 


BRIGHT, ANNEALED, TINNED, COPPERED, GALVANIZED, WELDING 


BRASS and COPPER 


SHEETS, STRIP, TUBES, RODS, WIRE, SECTIONS 


ALUMINIUM, MONEL METAL 
ZINC SHEETS 
INGOT TIN, SOLDER 


WILBRAHAM. 
= SMITH LTD 


EST? 





260 GRAY’S INN ROAD, LONDON, W.C.! 


Telephone TERMINUS 6400 (12lines) Telegrams: “METINGEN, KINCROSS, LONDON” 
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British Oxygen is constantly | 
developing better tools for industry. 
Whatever your cutting needs, we 

have a blowpipe or machine ready to 

do the job quickly and at low cost. 

Ask any of our 38 branch offices 

for experienced and expert advice. 





The British Oxygen Company Limited 


LONDON . S.W.1 


SPENCER HOUSE ; 27 ST. JAMES'S PLACE 
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PEARSON 





ANNOUNCE THEIR NEW RANGE OF 


ELECTRO-HYDRAULIC 


EMBODYING ALL 
THE TRIED AND 
PROVEN FEATURES 
| OF THE EXISTING 
| RANGE 


by reversal 
of Main Hydraulic Flow 






with full up and down stroke 
variation 


disengaging pump except when stroking 


PEARSON MACHINE TOOL CO. LTD. 


WALKER + NEWCASTLE UPON TYNE 6 ~ Telephone: Wallsend 624081 
CANADIAN BRANCH: PEARSON MACHINE TOOL CO. LTD., 46 ADVANCE ROAD, TORONTO 18, ONT. 


ae 


9/1/60 
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The press illustrated is typical of our 
small welded steel frame machines. 
It is rated at 120 tons, with bolster 
size 36 in. front to back and 44 in 
right to left. The stroke is 4 in. and 
slide adjustment 4 in. 

From the photograph, the lines of 
the well-proportioned frame can be 
seen. It is an all-welded fully checked 
structure of 


ample rigidity and 


strength, with provision for the 
accommodation of various items of 
ancillary equipment safely out of 
harm's way. We can easily arrange 
for any holes which may be required 
for strip (feeding, the removal of 
work or scrap, and so on. 

The slide has narrow guides to ensure 
accuracy and it is fully supported at 
all parts of the stroke. In the press 
shown a cast slide is used, but in 
some cases we fit fabricated steel 
slides. This can always be done if 
preferred by the customer. Slide 
adjustment on these small presses is 
usually by hand only, but power 
adjustment is available if required, 
on the same lines as standard on the 
larger machines. In any case, it is 
possible for the slide to be positioned 
easily to 0.001 in., a feature greatly 
appreciated by the tool setter. Knock- 
out arrangements are fitted to suit 


the tooling to be used. 


SHEET 


METAI 


INDUSTRIES 


The drive of the press is by a pneu- 


matically operated friction clutch 


and brake, provided with simple 
adjustment. Various styles of push 
buttons and pedals are available with 
provision for interlocking with 
guards if desirable. For short and 
medium stroke presses we use our 
solid eccentric main shaft, which 
offers great advantages in the avoid- 
ance of torsional strain, the use of 
narrow bearings (still retaining ample 
area) and ease of withdrawal without 
dismantling the bearings, when main- 
tenance is necessary. 

We feel that our presses offer great 
advantages of careful design on well- 
proven principles, carried out with 
the best materials and workmanship 


and we should be pleased to have 
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your enquiries so that detailed pro- 
posals may be submitted. We have 
fully illustrated booklets of the 
different types of presses and should 


be glad to send copies at your request 


MACHINE TOOL 
CORPORATION LTD. 


17 Lynedoch Cresc., Glasgow, C.3. 
————DOUGLAS 6586/9 





58 Victoria Street, London, $.W.1. 
VICTORIA 2106 


256 Moseley Road, Birmingham, 12. 
CALTHORPE 2541 


The Building Centre, Brunswick Ter., Leeds, 2 
LEEDS 25250 
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F Complete fan units ....impellers and casings.... 
or impellers only ....or special casings where 
equipment cannot accommodate standard casings— 
AIRSCREW can supply them all from their Lightweight 


Centrifugal range ! 
| ( HTWE | ¢ HI Simple in design, these lightweight fans are ex- 
tremely robust and possess the minimum of corrosion 


problems. They are also aerodynamically clean, 

™ ensuring quiet operation and relatively high effici- 

Centrifugal ency. The range consists of six diameters (6” to 11” 

incl.), with three widths for each diameter, and can 

be offered as double inlet double width as well as 
single inlet single width. 


Fans and 


impellers... 


Ideally suited for Oil Burmng, 
Air Conditioning, Domestic & 
Industrial Air Heating and 
Mobile Ventilation equipment. 





takkto Airscrew /irst 


Please write for details to: Manufacturers of all types of Axial 
THE AIRSCREW COMPANY & JICWOOD LIMITED ; Flow, Centrifugal, Aircraft and 
WEYBRIDGE : SURREY TEL: WEYBRIDGE 2242/7 Cooling Tower Fans. 
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MACHINES FOR MODERN 
METAL FABRICATION 


PRESS BRAKES. Capacities 10 to 1000 tons pressure 
Oo Hydraulic (as illustrated) and Mechanical. For angle- 
bends and section forming in all thicknesses up to 
20 ft. wide. Can be tooled for piercing, notching etc 


PLATE BENDING ROLLS. Pyramid (as illustrated) 
also Initial Pinch and Pinch Pyramid types, in all 
sizes. For cylindrical and conical work in all thick- 
nesses up to 40 ft. wide 


SHEET & PLATE LEVELLING ROLLS in sizes to 
deal with all commercial widths in thicknesses up 
to 24°. 


Specialist Manufacturers also of Guillotine 
Shears, Tube & Bar Straightening Machines, 
Section Straightening Machines, slitting 
lines, ete. . Catalogues on request. 






THE BRONX ENGINEERING CO. LTD., LYE, WORCESTERSHIRE. ENGLAND 
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A new model? 
VILLE LJ 


Take a sales curve and relate it to the shape 
of your new product. Perhaps dies comes into it. Dies that are precise 
though large. Dies with a fine finish. Dies soundly constructed for dependability 
under the stresses of modern mass production press work. Vickers 


design them, make them, prove them, give satisfaction with them. 


Aix i Dies by VE GLEBRS 
eS eae 


ee ener eee eee oes Vickers-Armstrongs (Engineers) Limited 


Vickers at the planning stage DIE DEPARTMENT EI SWICK WORKS NEWCASTLE UPON TYNE 4 


Talk over your requirements with 


PHONE NEWCASTLE 33101 


TGA EN4OS 
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+ steel from stock 


ae Sa 

















oe al - 
* ae Make sure 
“22 your name is 





monthly stock 
list mailing 


SS = = a 
pistrisutors oF () DEXIQN scorrep ANGLES (Enquiries should be addressed to the Dexion Dept.) 


1% James Austin & Sons Ltd 


(mean ve) Steel Stockholders 


Thornhill Iron & Steel Works, Dewsbury, Yorkshire. Tel: Dewsbury!750 (7 lines) Grams: Austins, Dewsbury, Telex No. 55-129 
LONDON OFFICE: Kirkman House, 54A Tottenham Court Road, London, W.I. + Telephone: Museum 1064 
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THE ABC OF WELDING CONTROL 





Accuracy and reliability 


of weiding control are 





ensured by installing 


“ENGLISH ELECTRIC’ 





ignitrons, available from 





stock in the international 
sizes A, B and C. 
The B and C sizes can be 


fitted with thermostats. 





Technical literature on “ENGLISH ELECTRIC’ 


ignitrons will be sent on request. 








THe ENGLISH ELECTRIC Company Limitep, ENGLISH ELectric House, STRAND, LONDON, W.C.2 
Rectifier Substation Department, Stafford 
WORKS STAFFORD * PRESTON RUGBY BRADFORD Liver PrPoos ACCRINGTON 


RIG.6A 
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PLATE BENDING PRESS FOR BOX- 
SHAPE 


The principal feature of this press is its 
balanced swinging head. This enables a 
box form to be completed after which the 
head is swung out of line with the frame 
to allow for the removal of the workpiece 
This example is 100 tons capacity, is 
powered by one ram and accommodates 
up to 48 in. plate. Additional rams are 
used in accordance with tonnage required 
and width of plate. Details of various 
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A FOUR-COLUMN DOWN-WORKING 
PRESS 


This is typical of many presses in the 
high tonnage range. it is 1,000 tons 
capacity and incorporates various limit 
switches, volume control valves, time 
switch and push button control. An 
automatic cycle can be set in motion 
which can be pre-set to give a series of 
speed changes of the stroke as follows :— 

(a) Fast Approach period; (b) Slow- 
down period (c) Pressure build-up 
period; (d) Dwell period, holding the 
pressure 

At the completion of this pre-set cycle 
the ram returns rapidly to top position 
ready for next cycle which is commenced 
at the touch of a button 














A GENERAL SERVICE PRESS 


Most Tangye presses are tailored to suit 
a customer's particular needs but this 
is an example of one of the standard 
lines. It is available in 70 or 90 tons 
capacity (Brit. Tons.) and is of girder frame 
construction Open sides allow any 
length to be accommodated up to 10 in 
width and it is suitable not only for heavy 
general service purposes but its precisely 
controlled hydraulic power makes it 
equally effective for extremely delicate 










































presses already developed can be supplied 
upon receipt of specific enquiries 









work. Daylight is adjustable from zero 
to 234 in. and width accommodated is 
48 in. between uprights Power is 
supplied by a Tangye double-plunger 
type hand-pump but a motorised unit 
can be supplied 






































HYDRAULIC PRESSES 
AND MACHINES 













These examples are but a few of the large variety of 
“Tangye” Hydraulic Machinery and Equipment. 

“Tangye” Hyraulic Power, in the experienced hands 

of the Hydraulic Division designers, is tailored to suit 

the exact operation it will be called upon to perform. 

It is therefore possible for us to gratify our Customer’s 

This apa at dea Be hor in a every wish and we are not tempted to persuade him to 


variety of lengths and capacities. The *“*make do” with a standard design for we know we can 
one shown is 40 tons power and ac- é 


commodates } in. plate 6 fr. wide. It has 
3 in. day! ight and tools and a 6 in. stroke, 
power is provided by a high-spved pump 
A single ram machine is supplied for 
plates up to 4 ft. wide and additional rams 
are added in accordance with size of plate 
and power required. in bending machines 
it is not only the gauge of plate but also 
the width of ‘*V"’ opening on the tool 
which determines the power required 
















































offer something a little better. 








SMETHWICK - BIRMINGHAM °- Phone: SME 1181 AD. NO. 98 





AREA OFFICES AT LONDON, MANCHESTER & GLASGOW FOR EXPERT ADVICE 
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This is the pellet 
that locks the fastening 







permanently 






against shock and vibration; 







in any position; 

and without reducing 

its strength. Made of tough 
resilient nylon, 








Wedglok is quite 






unaffected by moisture, 







solvents, age, 


or temperatures 







between —70 
+ 250 







and 








Wedglok eliminates 
all auxiliary 
locking devices; 

it simplifies design; 
it cuts assembly time; 
it stays put. 











GKN WEDGLOK 


a } ‘ products include WEDGLOK 
( Screws and Bolts and 
| } 1 WEDGLOK Nuts in a wide 


variety of sizes. 











Guest Keen & Nettlefolds (Midlands) Ltd., Screw Division, Box 24, Heath Street, Birmingham 18. 
Telephone: Smethwick 1441. Telex 33-239 
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UNIVERSAL [1 ym 
PUNCHING 
SHEARING 
CROPPING & 


NOTCHING 
MACHINES 


Built in five sizes with shearing capacities from j in. to 1 in. 

The five operations are contained in one compact and sturdy power driven 
unit with separate working positions for punching, shearing, angle and section 
cropping, bar cropping, and notching. 

Alternative models, without punching motion and single purpose punching 
machine. 











MODEL ‘‘STANDARD”’ 





OTHER MACHINES IN THE FICEP RANGE 
Hand lever operated combina- Portable Bar Shears, Model Alligator Shears, Model CCL, 


tion shears, Model 558K, per- BETON, in 4 sizes, for steel in four sizes (400, 600, 750, 
forming all the functions of a and M.S. Rounds, and M.S. 1,000) with crushing jaws, on 
power operated machine. Squares and Flats. last three sizes. 





SOLE DISTRIBUTORS IN THE UNITED KINGDOM 


THOS. W. WARD LTD 


ALBION WORKS - SHEFFIELD - PHONE:- 26311 (22 LINES) 


LONDON OFFICE: BRETTENHAM HOUSE LANCASTER PLACE STRAND W.C.2. PHONE: TEM. 1515 


$m-30 








OcToBEeR 1960 SHEET METAL INDUSTRIES 


7-)->) 7) ao 


PLASTIC COATED STEEL STRIP 


BRITISH ROLLING ee on ee 








“ GODINS "” Formed Sections 
are produced in 

STEEL - COATED STEEL - STAINLESS STEEL 

ALUMINIUM ALLOY - BRASS, etc. * 
and further processed for various articles to your ow 

specifications. 4 

Sections formed from strip up to 16” wide x 8 s.w 
to 30 s.w.g. thick, either in straight longehss or 

“ fabricated to buyers’ requirem Je 





1 THE ROLLERS OF STEEL SECTIONS U0. NEWPORT. MON. 


f/F PHONE NEWPORT 65401 (PBX) RAMS~ GODINS, NEWPORT, Mi 
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@®) = Four-high Reversing Cold-Rolling Mill 
for aluminium and light alloy strip up to 


50 in. finished width. 





Photograph by courtesy of Societe Industrielle de 


I’ Aluminium, Duffel, Beigium 


W.H. A. ROBERTSON & CO. LTD. 
BEDFORD © ENGLAND 


LICENSEES FOR THE BUILDING OF SENDZIMIR COLD REDUCTION MILLS AND PLANETARY HOT MILLS, HALLDEN 
GUILLOTINE AND ROTARY FLYING SHEAR MACHINES, AND TORRINGTON METAL WORKING MACHINERY. wren 














Ne mean nlabactaiecunc-oreodensiandaaanais 
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educe floor space, manpower tnd 
wensosrns Mf DFOUUCHION COSIS With 
WK Transfer presses 














These fully proven machines eliminate inter-stage annealing and 

MAMMUT MILLING combine, in one machine, operations normally carried out on several 

MACHINES single-stage presses. The exclusive IWK quick tool-changing device 
reduces change-over times to two hours. 

Please submit samples or drawings for a detailed production 





proposition or request our press specialist to call. 


© KIMBELL MACHINE TOOLS LIMITED 


4 SOUTH LAMBETH PLACE, LONDON S.W.8. TEL: RELIANCE 6711 


K. KLINK BROACHING 
MACHINES 
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we against faulty 
12 months guarantee workmanship or design 


Specifically designed to reduce operator 
fatigue to the absolute minimum, high 
quality, high efficiency S.R.W. Resistance 
Welders give a proportionately higher 
productivity rate with consequent reduc- 
tions in overheads and operating costs. 
They are of extremely robust construc- 
tion and can be depended upon for 
complete reliability. 


BELOW 

70 K.V.A. Manually Operated Flash Butt 
Welding Machine. Welding capacity mild 
and alloy steels 2 square inches 


ABOVE 

200 K.V.A. Air Operated Automatic Flash Butt 
Welding Machine, combining Preheating before 
Flashing, and has been specifically designed for 
general production runs. Welding capacity 
34 square inches 


Manufacturers of all types of Welding Machines 
including foot and air operated pivot type 
Spot Welders, Vertical Sliding Head Spot and 
ProjectionWelders with full electronic control, 
Seam Welders, Flash Butt Welders, Rivet 
Heaters, Auto Wire Butt Welders, Vertical 
Sliding Head Electric Resistance Hot Closing 
Machines with full electronic control of 
pressure and current. 


Good delivery, standard 
machines can be celivered 
ex stock, and the services of 
pat cap ag ed omega STANDARD RESISTANCE WELDERS LIMITED 
welding problem. 





MAYPOLE FIELDS * CRADLEY - STAFFORDSHIRE 
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Intricate Work 


IN SHEET METAL 


Unusual shapes—difficult assemblies—when you 
have a sheet metal job calling for exceptional 
skill, or a design to be adapted for practical 
production, submit it to Harveys. 

Competent craftsmen, widely experienced in work 
of diverse types, are available to undertake 
intricate sheet metal work in aluminium, brass, 
copper, mild steel, stainless steel, zinc, etc. 
WELDING by all methods including ARGON- 
ARC. BRAZING and SOLDERING. 





Send full details to :— 
G. A. HARVEY & CO. (LONDON) LTD., WOOLWICH ROAD, LONDON, S.E.7 GREenwich 3232 (22 lines) 





zf 








PUNCHING 
NOTCHING 
NIBBLING 











STRIPPIT...] 


sheet metal 


FABRIGATOR Be ay 
S Oe is 


and 
POSITIVE 
DUPLICATOR 


SPECIFICATION 
STROKE —j 

Ideal for short or pilot runs — model SHUT HEIGHT — 54 stroke down (non-adjustable) 
shop and experimental work. The patented MOTOR — I h.p 220/440v 3 phase. 50 cycle 
punch, stripper and die button assemblies can STROKES PER MINUTE aa punching 
be changed from one size or shape to another THROAT DEPTH OF PRESS — 15° 
in less than 20 secs. TABLE WORKING SURFACE — 30° wide x 20° deep 
The POSITIVE DUPLICATOR converts 
the FABRICATOR to a medium run pro- ia 
duction machine for precision sheet metal d - 
work or for cold-punching printed circuit 
boards without heating, die-making, drilling 
or deburring. 
Write for illustrated literature on full 
STRIPPIT range of accessories and tooling. 











(MACHINE TOOLS) LIMITED 


GARANTOOLS HOUSE PORTLAND ROAD - HOVE - SUSSE*x 
Telephone. HOVE 47253 Felegrams. Garantools, Portsiade 


LONDON - BIRMINGHAM - GLASGOW - MANCHESTER - BRISTOL 
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Britain’s new 
steelmaking processes 
set challenge to 

steel 


The next ten years will be decisive for the 
future of Britain’s steel industry. New methods 
are being developed which will change the 
established pattern of steelmaking. It is an 
exciting-and challenging —time. 


The big new factor is oxygen. Ordinary oxygen from the 
air we breathe, but used as a pure gas, by the ton. In making 
steel it removes impurities more quickly and more cheaply 
than has ever been possible before 

New oxygen-making plant is being set up alongside the 
major steel works to deliver the gas along pipelines. About 
3,000 tons of oxygen a day will soon be available 


Output: a 100°. boost 


Dr. Colclough, technical adviser to the British Iron and 
Steel Federation, has been a crusader for oxygen for 20 
years. The great change that is making his vision practicable 
is that oxygen by the ton (“tonnage oxygen’) is now 
available at a reasonable price 
Dr. Colclough | be- 

lieves that, in Britain 
oxygen can be used 
with greatest effect in 
the open hearth pro- 
cess, by which 85 ol 
our steel is made. He 
says, “There is no 
question but that in the 
next ten years we shall 
see a revolution in open 
hearth steelmaking.”’ 
Already, atthe Appleby- 
Frodingham works in 
Lincolnshire, the open 
hearth furnaces con- 
verted to the Ajax pro- 
cess, using oxygen, have 
achieved outputs of up 
to 100% above those of conventional furnaces 

“The industry has gone a long way to solving the prob- 
lems of using tonnage oxygen,” says Dr. Colclough, “and 
many major steel developments of the future will be based 
on this principle. And by equipping the new oxygen-using 
plants with dust and smoke eliminators we are reducing 
the amount of air pollution caused by steelmaking.” 


FEDERATION'S COLCLOUGH 


Crusader for oxygen 


men 


New furnace, new methods 


Another enthusiast for oxygen — though using it in quite 
a different way —- is Mr. Emrys Davies, Works Director of 
Brymbo Steelworks in North Wales, which pioneered the 
large-scale use of oxygen 

At Brymbo, after the war, they had a blast-furnace (for 
making iron) and some old open-hearth furnaces (for 
turning the iron into 
steel). They were also 
making high-quality 
steels in electric arc- 
furnaces, mainly from 
scrap -—because iron 
from a blast-furnace ts 
much too impure to put 
into an arc-furnace 

They wanted to gc 
over entirely to electric 
steelmaking. But it look- 
ed as though this would 
mean that they couldn’t 
use the iron from their 
blast-furnace at all. Mr 
Davies and his team 
developed an oxygen- 
blown furnace of wholly 
new design, to pre- 
refine blast-furnace iron before it 
arc-furnaces 


BRYMBO'S DAVIES 
Steel at the cross-roads 


went to the electric 


Here are the makings of another revolution — because 
electric steelmakers have been chiefly dependent on supplies 
of scrap. Reducing this dependence could be very im- 
portant — so much so that steelmakers as far afield as Japan 
are extremely interested in what is going on at Brymbo. 


Less power, more steel 


This completely new process has been embodied, 
daringly, in a £2 million development scheme, now proving 
its worth in full production. It has cut the time taken for 
the arc-furnaces to refine a charge of metal. It has reduced 
the electric power needed to refine a ton of steel from 650 
units to 400 (quite important, when you consider that the 
Brymbo melting shop uses 10 times as much power as the 
whole of the nearby town of Wrexham). Outputs are up 
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at least 25 
Mr. Davies 

And whereas a Bessemer converter needs re-lining with 
special bricks after being used 80 to 100 times, the Brymbo 
pre-retining furnace has already been used | ,000 times. It has 
produced 25,000 tons of steel and will probably produce 
10,000 more before re-lining is needed 

Most important of all, perhaps, the Brymbo process has 
signposted one possible way ahead for the whole industry 
pre-refining can be applied just as successfully to open- 
hearth working. “Steel is at a cross-roads,”’ says Mr. Davies 
“The next decade of steelmaking will probably be the most 
interesting for 100 years. Great developments are taking 
place.” 

Oxygen 1s coming into its own, taking its place alongside 
iron ore, coke, and lime-stone, as a basic raw material in 


“a very conservative figure,” according to 


THE BRITISH IRON AND STEEL FEDERATION STEEL HOt SI 
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Molten metal pours from the new 
Brymbo furnace, pre-refined with 
oxygen. This is one of the new 
developments which are bringing 
a revolution in steelmaking 


steelmaking. Already Britain's steel men can see that it 
brings higher output and lower costs. It will mean an all- 
round improvement of efficiency in Britain’s already highly 
efficient steel industry 


This report on progress in oxygen steel- 
making forms part of the ** Autumn report 
to the Nation” published in the press by 
the British Iron and Steel Federation 


TOTHILL STREET, LONDON 
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FALKS “Truncolite™ 
is-in 10 ft. lengths 
and can be used 
with € 5 or 8 ft. 
fluorescent fittings. 
single or twin lamps. 
with or without 


reflector 


FALKS ‘“Truncolite” 
for Large-scale 
Industrial Lighting 


a 


FALKS ‘“‘Truncolite’’ provides FALKS, the long estab- 
you with an infinitely extensible . lished lighting special- 
and widely adaptable base for 4 ists, designers and man- 
fluorescent lighting schemes ufacturers of all types of 
using continuous = trunking. ; fittings. Lighting Engin- 
“Truncolight”’ is ideal for all } é eering Services freely 
large-scale industrial lighting : 


THERE’S A MODERN FALKS 
FITTING FOR EVERY PURPOSE 


available. 


applications. We welcome your inquiries 


91 FARRINGDON ROAD, LONDON, E.C.1. HOLborn 7654. London Showrooms. 20/22 MOUNT STREET, PARK LANE, W.1. MAYfair 5671/2 
AP 124 
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So lvet ite—plastic bonded 
to steel has put a new 


face on Prestcold KFarmoor 
frozen food cabinets 














SOMETHING NEW IN SHEET STEEL ready surfaced with 
durable vinyl in the colour of yourrchoice, all set for fabrication 

that’s Stelvetite. It can be cut, deep drawn, folded flat and welded; 
and the hard-wearing vinyl face which Stelvetite shows the world 
will resist oils, detergents, acids—and time. It comes in a wide range 
of colours and textdres. It is made into vehicles, partitions, ceilings, 
furniture, kitchen equipment, wall cladding and druns all of 
them colourful and durable. In production costs alone Stelvetite is 


a money saver. Investigate it! 


All enquiries about Prestcold refrigeration units should be made t 


Prestcold Dis m, Pressed Steel Company Ltd., Swansea, Glam 


STELVETITE*—made in co-operation with BX Plasti« 
by John Summers & Sons Ltd. 
who produce over 52,000 miles of sheet stee! every year 


Write to us at Dept. SM, Shotton, Chester, forful!l information 


Plastic bonded to Steel * accepted by the Cou . Design for “ Desian Indies 








Fuel tanks 


for FORDSO 
TRACTORS 


This neat and streamlined-looking tank is made by the Ford Motor 
Company Ltd. from R.T.B. terne-coated sheets. 

These sheets, with their corrosion-resistant coating based on RTB 
steel sheets, have excellent ductility. Forming of these severe pressings 
is facilitated by the lubricating characteristics of the soft, ductile and 
adherent coating. 

Other RTB coated sheets include ‘Tin-terne’ terne-coated sheets, 
lead-coated sheets, and heavily coated tinned sheets. All these sheets 
are highly corrosion-resistant, are exceptionally easy to solder, and 
are available in a wide range of gauges and sizes 


Richard Thomas & Baldwins (Sales) Ltd 


47 PARK STREET, LONDON, W.|I Telephone : MAYfair 8432 
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Photo finish for 


the “Beaufort” trailer 


One look at the superb ** Beaufort”’ horse trailer 

shows the stylish finish obtained by using Birmabright 
aluminium alloy sheet for its construction. On the road 
it provides a light, strong, safe and economical means 
of transportation, and it will need little or no 
maintenance throughout its long career. It’s a 


thoroughbred in the true sense of the word. 








Photograph by courtesy 


of Rice Trailers Lid 


Birmabright 


Corroston-resisting aluminium allo 
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R. BARRINGTON HOOPER, C.B.E., who 
died suddenly from coronary thrombosis 
on Friday, September 2, at the age of 75, was 


chairman of Industrial News- 
papers Ltd., the company 
which he created 34 years ago 
and to the extension and 
development of which he had 
consistently and unremittingly 
devoted his undoubted genius 
in the field of publicity. 

This found early recognition 
when, for the seven years up 
to the beginning of the first 
world war, he served on the 
staff of the ‘Daily Mail”’ 
under Lord Northcliffe, whose 
ability and concepts he always 
held in high regard. 

This early experience led 
him into a number of outstand- 
ingly successful achievements, 
notably the promotion of the 
War Bond Tank Campaign in 
1916, and the subsequent Vic- 
tory Loan and the Food 
Economy Campaigns. For 
these services he was awarded 
the C.B.E. in 1920. 

After a brief spell of political 
activity, promoting the short- 
lived National Party, in 1924 
he was appointed controller 
of publicity for the British 
Empire Exhibition, Wembley, 
the prospects for which had at 
that time fallen to a low ebb, 
and there were few recollec- 


tions which gave him greater pleasure than the 
outstanding and world-wide success which was 
ultimately achieved for that event. 

In 1926 he formed Industrial Newspapers Ltd., 
in association with, among others, Mr. Harold 


Charlies Street, Birmi 


Secretary 


Tel.: EDGbaston 6171 S.W.l. Tel 


In Memoriam 


BARRINGTON HOOPER, C.B.E. 


Hooper 


Mr. R. T. Tarrant 
WHlktehall 1030 


and his 
mourned. To his staff, his kindliness, tolerance 
and warm humanity, will long be remembered, 
for it was these qualities which gained for him 
their sincere affection, loyalty and respect. 


o, Be 


COLD ROLLED STEEL STRIP ASSN. 
Chatrman: Mr. L. G. Firtn 
, Steel House, Tothill Street, London, 


Jeans, who later became chairman of the com- 
pany with Mr. Hooper as managing director, 
an association which continued until 1955, when 


he also took over the chair- 
manship on the retirement of 
Mr. Jeans. 

At the time of the com- 
pany’s foundation its journals, 
though of high repute, were 
relatively few, but the number 
grew steadily and the new 
approach and vigorous policy 
brought to bear on their 
publication launched a new 
epoch in trade and technical 
journalism. 

Mr. Hooper was a man of 
wide interests, largely con- 
cerned with the fields of the 
journals he published and in 
particular he gave unstintingly 
his help and advice to those 
trade and technical Associa- 
tions and Institutes with which 
the journals were associated. 
He was a founder Vice-Presi- 
dent of the Sheet and Strip 
Metal Users’ Technical As- 
sociation, now the Institute of 
Sheet Metal Engineering, and 
this organization owes much 
of its comparatively rapid 
growth to a body of inter- 
national status to Mr. 
Hooper’s encouragement. 

Few people have made so 
many friends in such diverse 
fields of activities as Mr. 
passing has been widely 
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Production Procedures 
of 





JOHN 
MOTOR 


This is the first of a series of articles 

car frames and chassis for commercial vehicles, 

but also many other components which typify 
company for large 





SIR EDWARD THOMPSON, J.P. 
Chairman of the 
John Thompson Group 


Introduction 

“THE history of John Thompson Ltd., is a story 

of progress which is synonymous with this 
country’s heavy engineering industries. Founded 
more than 130 years ago to manufacture canal boats 
and as general engineers, the company is today the 
parent of 23 fully developed companies with 
manufacturing facilities, in Great Britain and many 
parts of the Commonwealth, for complete steam- 
raising plant, special vessels for the chemical and 
petroleum industries, pressings for the motor 
industry, sewage-disposal plant and many others. 

Starting with one small factory in Bilston, the 
Wolverhampton premises alone now cover over 80 
acres and from an original handful of employees, 
which by 1880 had grown to 70, 7,000 are now 
employed in the Midlands factories, of which total 
1,500 are employed in the subsidiary company, 
John Thompson Motor Pressings Ltd., with 
which this and succeeding articles will be concerned. 

William Thompson, great-grandfather of Sir 
Edward Thompson, J.P., chairman and joint 


managing director of John Thompson Ltd., and of 


Mr. C. R. Thompson, managing director of the 
motor pressings company, was a boiler-maker and 
it was in this field that the name of Thompson 
established a world-wide reputation, before it was 
identified with other forms of engineering activity 

By the early 1900’s many products had been 
added to John Thompson manufactures and, in 
consequence, the organization had grown consider- 
ably. Departments which were later to become 
independent companies formed part of the parent 
company, and each has become identified with 


research, development and production for the 
industries each serves. 

Having such a wide range of activities, the Group 
requires a wide range of research to be carried out, 
and for this purpose the John Thompson Group 
Research Centre was established. 

The main purpose of the Centre is not to carry 
out fundamental research, but to investigate and 
provide answers to specific problems passed on to it 
by Group companies. Many of these problems are 
concerned with research and development related 
to manufacturing methods. However, a large 
proportion of the work of the department is in 
connexion with customers’ problems. 

The centralizing of research facilities was a 
natural step in Group development. In order to 
make this centralization physical as well as organiza- 
tional, an extensive group of new buildings was put 
up to house the department. These buildings 
include spacious chemical and physical laboratories, 
workshops and offices. Within this centre work is 
organized into five categories, each with a depart- 
mental head, and all under the direction of the Head 
of Group Research Laboratories. These depart- 
ments are chemical laboratories, general engineering, 
combustion engineering, metallurgical, and welding. 

Using the extensive facilities of the new buildings, 
the staff of the various departments are engaged on a 
number of projects. In particular, the rapid 
advance of nuclear engineering over recent years has 
required a considerable amount of research, and 
John Thompson’s pioneering role in this field has 
led to a heavy demand on the resources of the 
Group Research Centre. Problems of heat flow 
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at the Beacon Works 





THOMPSON 
PRESSINGS 


describing the production not only of motor- 
for which the company are world renowned, 
the wide range of techniques developed by the 
and small runs. 





Ltd. 


Mr. C. R. THOMPSON 
Managing Director of 
John Thompson Motor Pressings Ltd. 


and heat exchange related to both conventional and 
nuclear sources of energy, have also commanded a 
great deal of attention. For these problems of 
heat transference, the staff of the Research Centre 
have at their disposal one of the best equipped 
laboratories of its kind in the country. 

A typical example of one of the companies of the 


today one of the leading producers of chassis frames 
and pressings for the motor industry. The com- 
pany’s origin was probably due to a conversation 
between a director and a member of his staff during 
a train journey, for it was shortly afterwards that a 
motor-pressings department was formed, using plant 
mainly borrowed from the boiler works, in a corner 


group is John Thompson Motor Pressings Ltd., of which the first motor-car frame was made. 





Generai viet »f 
car-frame shop at 
” Motor 
Ltd 


np 
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Fig. 3 (right Second 

press on washing- 

machine bowl produc- 

tion, fitted with two 

sets of tools. Press is 

Clearing 600-ton mecha- 
nical 





In 1915 a new works, comprising four bays, was 
erected and was progressively equipped with 


furnaces and hydraulic presses for the forming of 


heavy commercial vehicle chassis and mechanical 
presses for lighter pressings. Most of this equip- 
ment was designed and built by the company. 

The motor pressings division now covers an area 
of about half a million square feet and several 
contracts initiated in the early part of the century 
have been continuously renewed, and frames for 
Rolls-Royce, Rover, Leyland, Vauxhall, A.E.C., 
Austin, Alvis, Daimler, M.G., Riley and Wolseley, 
are among these at present being produced. 

Among the many interesting projects between 
the wars were the frames for many of the land-speed 
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Fig. 2 left).—First 
drawing operation on 
Hotpoint washing- 
machine bowl, showing 
run-out conveyor. Press 
is a 108-in. Clearing 
mechanical, 750 tons 





record cars, an example being the Napier-Railton in 
which the late John Cobb achieved 394.25 m.p.h. 
in 1947. 

Today, in addition to the manufacture and 
supply of assembled chassis frames and chassis 
members, the company has a substantial output of 
other components for the motor trade in the form 
of axle-case housings, motor-unit casings, spare- 
wheel carriers and bumpers. 

The company also manufacture railcar under- 
frames, bogie frames and assemblies of both pressed 
and rolled sections up to 60 ft. long for British 
Railways, and doors and end frames for many types 
of railway wagons. 

Among the many other components produced are 
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Figs. 4 and 5 (right 
Sketches showing two 
Stages in pressing opera- 
tions on washing- 
machine bowl 














such items as pressings for washing machines, 
refrigerators, and other domestic appliances, and 
the constructional department specializes in steel 
fabrications and repetition work for contractors’ 
plant in the form of cement silos, concrete pouring 
skips and scoops for earth-moving equipment. 

It is the purpose of this series of articles to 
illustrate the wide range of activities of John 
Thompson Motor Pressings by describing the 
manufacture of several components typical of those 
in production, including detailed descriptions of the 


After pressing, bowls are transported on overhead 
Monorail conveyor to subsequent operations 
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production of several motor-car frames and chassis 
for commercial vehicles. 


SOME TYPICAL PRODUCTION 
PROCEDURES 
Washing-machine Bowl 

Wherever possible, flow production methods are 
used in the works, a typical example of this being the 


Fig. 7 Trimming and beading top edge of tub using Oliver 


Quickwork machine 
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Fig. 8 (above Special Fohn Thompson machine size Fig. 10 (above Series welding wiring clip on to outside of 
trimmed edges to tolerance of in how! 
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pressing and subsequent operations to manufacture 
the bowl for the Hotpoint washing machine. 

Produced in extra-deep-drawing stabilized steel, 
the blanks for this component, 37}-in. dia. « 18g., 
are produced in a Wilkins and Mitchell 450-ton 
press. 

A suction-lifter removes one blank at a time and 
feeds onto a conveyor leading into a two-high roll 
equipment in which drawing compound is applied 
to each blank. The push-button control on the 
drawing press starts the rolls and the lifter which 
are synchronized with the press. The first draw is 
effected in a 108-in. Clearing mechanical press 
Fig. 2) which has a capacity of 450 tons on the 
inner slide and 300 tons on the blankholder. The 
stroke of this press is 33 in. on the main slide and 
22 in. on the blankholder. In this first drawing 
operation the blank is drawn into the shape shown 
in Fig. 2. the depth being about 17 in. The dies 
used for this operation are chromium-plated. 

Following the first draw the component is 
lubricated by hand (Duckhams P.S.C.), placed on a 
gravity roller conveyor which feeds a driven 
conveyor by which the component is taken to the 
frontside of a Clearing 600-ton hydraulic press 
rated at 400 tons on the inner slide and 200 tons on 
the outer 

Two sets of tools are fitted into this press (Fig. 3). 
In the first set the component is given a second 
draw which produces a square-shaped bowl with 
radiused corners 14} in. deep. The second set of 
tools, which are mounted in the blankholder, swages 
and pierces the bottom face of the bowl which 
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contains three holes, together with provision for the 
agitator. (Figs. 4 and 5). 

A Sick photoelectric guard is fitted to this press. 

From the press area the tubs are transported by 
an overhead conveyor (Fig. 6) to a further station 
where, by means of an Oliver Quickwork machine, 
the top edge of the bowl is trimmed and beaded 
Fig. 7). 

The next operation involves the use of a special 
machine, built by John Thompson’s, in which the 
trimmed edges are sized to a tolerance of in. 
Fig. 8). 
A John Thompson hydraulic horn press in the 
next station pierces and swages overflow pipe holes, 
Fig. 9) after which the now almost complete bowl 
passes by gravity conveyor to a series welder in which 
a wiring clip is attached to the outside of the tub 
Fig. 10). The use of the series-welding technique 
here eliminates marking of the inside wall of 
the bowl, which is subsequently vitreous enamelled. 


» 


Suspension Struts for B.M.C. Mini-Car 

Each suspension unit, one for each wheel, on the 
B.M.C. Minicar consists of an inner and outer cone 
with rubber bonded between them. The inner cone 
is mounted on a strut and the suspension linkage is 
so arranged that the weight of the car acting along 
the axis of the strut tends to force the inner and 
outer cones together, so subjecting the rubber to a 
combination of compression and shear. The 
cross-section of the rubber and the formation of the 
flanged co-operating plate which bears on the outer 
surface of the rubber core has a critical effect on 
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suspension characteristics and has been developed 
by extensive experiment and photoelastic study. 

The struts referred to earlier are of two types, 
one type, for the rear suspension, being much 
longer than that for the front suspension. At the 
rear the struts are horizontal, and the vertical wheel 
movements are transmitted to the struts by short 
levers attached to the forward end of trailing 
links. 

At the front, unequal-length transverse links are 


Fig. 13.—Layout of assembly bay for struts Short struts: 
bv special spot welder . 3) sleeve added; + large end closed; 
face to length and face sleet e end; Q 
and clean bore. Long struts: (1 
3) automatic carbon-arc weld; (4) complete weld; (5 
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size large end to gauge; 
two halves and co-operating plate assembled by special spot welder; (2) sleeve added; 
large end closed; (6 
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Fig. 12.—Cut-away drawing 
showing one front-suspension 
umt on B.M.C. Mini-Car 


Courtesy British Motor Cor- 
poration 





used and the short strut acts between a point close to 
the inner pivot of the top link and an abutment 
immediately above, the lower end of the strut 
bearing on a nylon-seated ball joint with sealed-in 
lubricant (Fig. 12). 

At John Thompsons a special section has been 
laid out for flow assembly of the short and long 
struts referred to above, the layout of this section 
being shown in Fig. 13 on which the flow of both 
strut types is shown. Fig. 14 is a photograph of the 


1) planish halves; (2) halves and co-operating plate assembled 


5) de-scale; (6) small end closed; (7) rough ream; (8) ream and 
10) de-grease; (11) paint and stove; (12) stamp trade mark 


rough ream and face sleeve 
12) stamp trade mark 


small end closed; (7 





































end; (8) ream and face to length; (9) size large end to gauge; (10) de-grease; (11) paint and stove; 
and clean bore 
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nent parts of 
rear suspen 


B.M.C 


Compo- 
front and 
ton struts for 


Mini-Car 





-- 


METAI 


» 


a 


& 
foe 
id 


INDUSTRIES 


orem < * ca | 





ree 

——- 
+ 

; 


en 


tJ 



















































































Form tool 
ring 
bottom 


Fig 15 (left 
for co-operating 
plate shown at 


of Fig. 14 
































component parts of each type of strut which are 
also shown completed. 

The material used for the struts is En2B in 
14 gauge for the pressings and 12 gauge for the 
co-operating rings. The struts, as can be seen from 
Fig. 14 are of circular cross-section and are tapered 
from one end to the other. The wide end of the 
strut is shaped to take a cooperating ring plate and 
over the narrow end is placed a sleeve which 
incorporates a tapered portion. 

The main part of each strut consists of two 
pressings which are blanked two at a time in a 
200-ton open-front Bentley press fitted with a 
Bowfeed. The blank is a developed and proved 
shape. 


The blanks are formed into half pressings in 
a 75-ton Clearing press and the pressings for the 
long struts are planished (in the main press shop 
in a 60-ton Taylor and Challen press, after which 
they are transported in bins to the special section 
devoted to strut assembly. The short-strut half 
pressings are planished in the special section on a 
35-ton Clearing press with a 4-in. stroke. The 
co-operating ring plates are produced in the press 
shop from a circular blank during the production of 
which the inside diameter is also pierced. The press 
used is fitted with a scrap cutter. Fig 15 shows the 
form tool used. 

The next operation on the ring plates is to plunge 
and raise. 











Strut Assembly 


For each type of strut preliminary assembly is 
by hand. The two half pressings are placed together 
and the ring plate pushed on to the wider end of the 
pressings. The assembly is then placed in a special 


3-head spot welder (Fig. 16) built by Burnley 
Aircraft, in which arms locate the ring downwards 
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and the 3 heads index inwards to spot weld the ring 
to the two half pressings. 

The solid drawn and extruded sleeve is then 
assembled to the narrow end of the half pressings 
by hand in a gauge so that the sleeve end is flush 
with the end of the narrow end of the assembly. 

The short struts are then loaded into boxes and 
pass by gravity roller conveyor to the weld cabins 
Fig. 17) where the complete assembly is metallic 
arc welded by hand. 

The long struts are carbon-arc welded on an 
automatic machine built by Burnley Aircraft (Fig. 18). 
In this specially-made equipment (of which there 
are two) the two longitudinal seams joining the two 
half pressings and the circumferential seams for the 
ring plate and the sleeve are effected except 





Special Burn! 


carodon-a 


Fig. 18 (left 
Aircraft automatic 


welder for long strut 
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for about | in. which is welded by hand. 

Both types of struts, in bins, then travel on the 
gravity roller conveyor to a 35-ton Clearing press 
in which the large ends are closed. Following 
descaling by wire brushing (short struts only) the 
next operation is effected on a Worcester press ; 
in this operation the small ends are closed. 

For the next operation, rough ream and spot face 





Fig. 19 (abor Special-pur pose 
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sleeve end, two pillar drills are provided, one for 
each size of strut. Following this, both types of 
struts are taken back to the press shop where, in a 
200-ton Bentley press, the large-end diameter is 
sized to within 0.002in. 

After sizing, both types of struts are returned to 
the assembly section and in_ special-purpose 
machines built by John Thompson’s the large end 
of the struts is trimmed to length and the small end 
is finish bored and hand reamed during the work 
cycle (Fig. 19). A plug gauge is used for checking 
final “‘roundness”’ of both ends, the large end being 
sized finally in a 30-ton John Thompson press. 

After this station the struts are loaded into 
baskets and transported on overhead Monorail to an 
Edgar Vaughan hot emulsion clean, after which they 
pass to an automatic paint spray plant. 

This continuous plant (Fig. 20), built by 
Berridge Aircraft Ltd., is conveyorized and takes 
both types of strut. The struts are placed in jigs on 
the conveyor which takes them through an automatic 
black paint spray fitted with oscillating spray guns 
of Bullows manufacture. Both the inside and the 
outside of each strut are painted 

From the paint spray the struts are conveyed 
through an electric infra-red stoving oven; the 
time cycle from load to unload on this plant is 
18 min., and the output is 230 struts per hour 

The final operations are to clean the bore and 
stamp on the trade mark on each strut, following 
which the completed struts are despatched. 


M.G. Front Suspension Member 
This front suspension member for the M.G.A. 
illustrates the company’s approach to the production 
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Fig. 21 (right Production stage 
for M.G.A front-suspension 


member 


* 
Fig. 22 (belou Drilling and 
tapping M.G.A. front-suspensior 
member on Brasshouse Drillmax 


equipment 





of smaller complicated components. This type of 
member is required to be exceptionally rigid and 
dimensionally accurate, and usually comprises a 
deep pressing with solid-drawn ends to receive the 
helical spring mounting assembly. 

The material used is pickled and oiled mild-steel 
sheet of extra-deep-drawing quality, the tensile 
strength being about 18 tons per sq. in. ; the prime 
requisites of the material are high ductility and high 
surface quality. 
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Fig. 21 shows the first six 
stages in the production of the 
M.G member. The shaped 
blank is annealed after the 
blanking operation and then 
follow four pressing operations 
and a final crop, pierce, and 
side pierce operation. 

The pressing is then jigged 
and strengthening plates for 
the wishbone locations spot 
welded on. A bottom plate is 
spot welded onto the flanges and 
small plates spot welded to the 
inside ends of the member. 

The bottom plate is finally 
arc welded at certain points for 
additional strength, following 
which the assembly is passed 
toa checking and setting fixture. 

The base holes for the bottom 
wishbones, 6 holes at each 
end, are then jig drilled and top hole drilling 
and tapping follows. The machine used for this 
operation incorporates four Brasshouse Drillmax 
heads (Fig. 22) two heads being used for drilling and 
two for tapping. The jig holding the suspension 
member is rotatable to allow the two sets of opera- 
tions to be effected without removing the member 
from the jig. After cleaning up welds, etc., the 
assembly is passed to a final checking fixture. 

Series to be continued 
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PRESS TOOLS 
Their Design and 


Essential Characteristics 


By J. A. GRAINGER, A.M.I.Mech.E., M.1.Prod.E., A.M.B.1.M.* 


(This ts one of a series of lectures presented at the Wolverhampton and Staffordshire College of Technology 
under the general title of “ The Technology of Deep Drawing and Pressing” 


T is not the author’s intention to attempt to cover 

every aspect of press-tool design ; rather some of 
the less orthodox types of tool and their application, 
will be considered, first of all dealing as briefly as 
possible with some of the more common tools so 
that it will be possible to trace the use of the basic 
principles in the more unorthodox types of tool. 

An example of this survey of basic principles will 
be found in that commonest of all operations— 
blanking. This operation is looked upon by too 
many pressworkers and tool designers as one of 
little consequence, and to them it is “ just knocking 
a piece out of a strip of metal ”’; it is surprising how 
little many people know of what is necessary to 
make a successful blanking tool. 


BLANKING, ETC. 


Necessity for Accurately Maintained Presses 

The individual function of, and interdependence 
of, presses and press tools should be clearly under- 
stood. A press is a piece of mechanism whose 
function it is to impart the necessary motions of a 
press tool. A press tool is designed for the express 
purpose of carrying out the actual work upon the 
piece of metal. 

An accurately-made tool requires accuracy of 
operation and therefore it is essential that the press 
not only imparts motion to the tools, but imparts 
that motion in the required direction with extreme 
accuracy in the path of travel. 

All press shops do not have the advantage of long 
runs On a mass-production basis; many are 
engaged on batch or short-run production. What 
is usually termed an “ open-type ” of tool is very 
largely used in these cases; that is to say a tool 
consisting of a punch-die and stripper—without 
guide pillars and bushings or leader pins. It will 
be at once apparent that the alignment of this type 
of tool is as accurate only as the press in which the 
tools are mounted. Excessive play in the ram guides 
will result in the punch striking the metal in a 
different place at almost every stroke of the press. 


* Roneo Ltd 


This soon results in a “‘ thrown ” punch and blanks 
with an excessive “‘ burr.”” A further result of 
badly maintained machine guideways will be a 
considerable increase in punch breakages—particu- 
larly when piercing holes whose diameter is little 
more than the thickness of the material. It follows 
therefore that press tools depend upon the accuracy 
of the machine in order to maintain their fuilest 
efficiency and that good tool design and an accurately 
maintained machine are interdependent 


Cutting Clearance and Die Clearance 

Two of the most important requirements in 
blanking or piercing tools are correct cutting clear- 
ance and correct die clearance. Lack of attention 
to these two items can seriously impair the life of 
the tools and the quality of the product. By 
cutting clearance is meant the actual amount of 
space between the punch and the die, and by die 
clearance is meant the amount (and shape) of the 
backing off beneath the cutting edge of the die. 
Insufficient or inaccurate die clearance may result 
in either distorted blanks, a burst die, or both. 
A form of die clearance which has proved very 
satisfactory in practice is shown in Fig. | 
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This form of die clearance ensures accurate 
products with a reasonably long die life even 
on non-metallic materials suchas Bakelite and 
synthetic resins with linen or paper base. The 
more common practice, however, is to use a 
1}- to 2-deg. relief angle straight from the land 
portion of the die, and only to open out at the back 
of the die according to the whim or fancy of the 
toolmaker. By the use of this more common 
method the product from the die begins to lose 
its accuracy more rapidly than the method illus- 
trated. 

Control of Product Size 

Press tools devoted to cutting operations have two 
functions. First, where the piece cut out is the 
required product 7.e. blanking, and second, where 
the part from which the second piece is cut is the 
product, i.e. piercing. In each case the accuracy is 
a result of one member of the tool. Blank accuracy 
depends upon the die size and piercing accuracy 
depends upon the punch size. From this it will be 
obvious that cutting clearance must be carefully 
considered. For blanking, the die must be the 
member made to size, cutting clearances being 
allowed on the punch, which will be smaller than the 
size of the required blank. For piercing, the punch 
must be the member held to size while the cutting 
clearance will be allowed on the die which will be 
larger than the size of the pierced hole. 

Where products of extreme accuracy are required 
an allowance must be made for the alteration in 
size which takes place on stripping due to the elastic 
recovery in the grain structure of the material 
adjacent to the cut edge. This allowance will 
vary with the type and temper of the material but, 
in general, will be about | per cent of the thickness, 
i.e. minus on a blank size and plus on a piercing size. 

It may be of interest at this point to mention the 
production of blanks for impact extrusion. 

When a hole is punched in a piece of metal, the 
cut does not extend through the whole thickness 
but is only through the first one-third of the thick- 
ness ; the remaining two-thirds being merely the 
break-through of the metal after shear. This break 
will appear as a serious blemish on the walls of the 
extruded tube. Therefore to avoid an expensive 
shaving operation on the slugs, a different blanking 
technique has to be adopted. There are two 
methods in use, one in this country and one on the 
Continent. Both are evolved on the same basic 
principle, pinch blanking. In this country the 
pinch is made by a tight fitting punch in a die 
having a radiused edge instead of a cutting edge. 
The radius has, in every case, to be developed to 
suit the type and thickness of metal being used and 
is extremely critical, a few thousandths of an inch 
making the difference between success or failure. 
Research and investigation is being carried out in 
order to establish a formula for this radius in order 
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to avoid the necessity for continual development 
work. 

On the Continent, the pinch is made against an 
angular die edge. The angle is usually equal to 
the thickness of the metal being used and is at 45 deg. 
In some cases however the angle may be much less 
than metal thickness. Thus for material { in. in 
thickness the die would have a maximum angle of 
2 in. 45 deg. Where the angle meets the die 
wall there is no perceptible radius, the sharp edge 
is merely broken by a minute radius of perhaps 
0.010 in. or 0.015 in. With this Continental 
method there is one obvious drawback—the 
excessive scrap allowance between blanks. 

Reverting to normal blanking and or piercing, it 
is common sense to relate the type of tool to the 
quantities required in production. For small- 
quantity prediction a very simple, yet robust, tool 
will be sufficient without the provision of a die set 
or guide pins. 

On the other hand, where extremely large pro- 
duction runs are necessary, a very different type of 
tool will be required. To maintain peak production 
there must be no danger of tool break-down during 
the run. To ensure this the punch and die units 
should be mounted in a die set of accurate and 
robust manufacture. Backing off and clearances 
must be given careful consideration as previously 
explained, and, in addition, strippers will need 
to be designed in such a way as to be efficient 
Standardized blanking tool with adjustable stock 
guides and stripping fingers 


Fig. 2 
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in operation, give support to any slender punches, 
but not interfere with the passage of the material 
through the tools or hinder the view of the 
operator. As, in these cases of extremely high 
production, the tools are frequently used in presses 
fitted with some form of mechanical feed it will be 
necessary to provide a feed stop against which to 
feed the strip for the first stroke of the press. 
No matter how great the quantities of parts required, 
sight must not be lost of one prime essential—all 
press tools must combine efficiency with simplicity 
of construction. Do not design complicated tools 
for just the sake of showing off one’s inventive flare 
or ingenuity. 


Standardized Blanking Tools 


Standardized tools for blanking are frequently 
used for the production of circular blanks for 
feeding to drawing presses in order to economize 
on tool costs and material usage. In such cases 
the standard unit is the bolster into which is built 
some arrangement of adjustable stock guides and 
stripper fingers. Such a standardized type of 
blanking tool is illustrated in Fig. 2. 

It will be seen that changing of the die rings is 
extremely easy as also is the adjustment of the guides 
and strippers. 


BENDING AND FORMING 
Factors Influencing Bending 


Bending and forming probably rank next to 
blanking and piercing as the commonest operations 
encountered in the press shop. Many of the 
foregoing remarks in respect to blanking also apply 
to the bending series of operations i.e. serious 
consideration should be given to production 
quantities in relation to the complexity of the tool. 
Certain other factors also enter into the problem. 
Some of these factors can be instanced 7.e. variation 
in the material gauge, temper (or hardness) varia- 
tions, direction of the grain of the material in rela- 
tion to the bend line, the severity of the bend 
(or the intricacy of the form being imparted to the 
metal) etc. 

One great temptation must be avoided, that of 
attempting too great a manipulation of the metal in 
a single stroke of the press. 

Tools can vary from the very simple “ Vee ” 
bending tool to the most advanced cam and slide 
bending tools. As far as possible the aim should 
be for the greatest simplicity in the design of the 
tool. By keeping to the minimum the number of 
moving parts, and avoiding all unnecessary attach- 
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ments, the troubles of the press shop will be greatly 
minimized. Each extra member in the tool calls 
for vigilance on the part of the press operator, extra 
care on the part of the toolsetter, and is a source of 
extra cost on the tool and its maintenance. Also 
a clear unobstructed view of the operation zone 
of the tool cannot be obtained resulting in a lowering 
of the safety standard. 


Spring-back and Grain Run, etc. 

Considerable trouble can be caused by what is 
known as “spring-back” or, to be technically 
correct, “* elastic recovery,” i.e. the natural tendency 
of the metal to return to its flat state. This varies 
with the temper of the material and therefore nu 
set standard allowance can be stated by which tne 
bend should be overset to allow of spring-back to 
the required angle of bend. The correct allowance 
can only be found by a combination of experience and 
patience during the die-provirg period. The 
allowance will also vary in relation to the direction 
of bend, whether across the grain or parallel to it. 
It is a point to be considered seriously, whether the 
temper, combined with the direction of bend in 
relation to the grain run of the material, will permit 
a successful bending at all. It should be remembered 
that it is very difficult, if not impossible, to bend 
parallel to the grain in any temper above }-hard in 
steel unless the bend is only very slight. The result 
of attempting a light bend of 120-deg. inclusive 
angle in 4-hard temper steel is shown in Fig. 3. 

Do not design the first raising tool in a sequence 
of operations so near to the size of the final (or 
subsequent) operation that the re-striking tool is 
left with too small an amount of metal on which 
to “bite.” To do so results in the product 
“ springing ” to the final tool and losing its size 
again on ejection. 


Types of Bending Tool 

The simplest form of bending tool is the “ Vee ” 
tool, which can be made to produce successful 
bends at any angle between about 20 deg. inclusive 
to approaching 180 deg. At the lower end of the 
scale, the smallest inclusive angle practicable is 
dictated by the gauge of the material, allied to the 
maximum thickness that can be allowed for the 
punch blade. 

Apart from the locating of the blank, the only 
major consideration in this type of tool is the bend 
radius. It must be decided whether the radius at 


the corner is within the limit of safe bending in a 
single operation or whether a re-striking operation 
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is required to sharpen and set the corner. If it is 
assumed that a single operation is required the only 
other point for serious consideration is that of 
“ spring-back ” or elastic recovery. Spring-back 
is avoided if the grain structure of the point of bend 
can be “ broken down ”’ or “ set ” to its new form 
permanently. A “ Vee” tool is the type in which 
this can most easily be accomplished. There are 
two methods: 

(a) By putting a radius in the bottom of the 

“Vee” in the die and arranging the size of 
the apex of the punch to consolidate the grain 
structure of the material. (This is usually 
achieved by making the punch with a smaller 
inclusive angle than the die). 
By machining a groove along tne whole length 
of the die at the bottom of the “ Vee,” so as 
to create a tendency to swage the metal into 
this groove, thus reproducing a similar effect 
as in the first method. 

The product from the first method will be rather 

better in appearance than that from the second. 

When products have to be bent in an out-of- 

balance form, for instance on two adjacent sides, it 
is advisable to bend two parts together, in order to 
balance the pressure and enable a “‘ box ” type of 
die to be employed. On a straightforward bend of 
this type the tool can be made to planish on the 
bottom of the stroke and eject the parts by means of 
either mechanical ejectors, worked from the ram, 
rubber buffers, or springs attached in a bank 
beneath the die shoe. 


Considerations in the Design of Bending Tools 


Before the design of the tools is begun, due 
consideration must be given to the fixing of the 





Fig. 5.—Strip of material after 

progressing through the tools shown 

in Fig.6. Above the strip is shown 

the product after blanking from 
the strip stock 
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Fig. 4.—Deep bends without spring- 
back on short-stroke presses 





correct operation sequence in order to avoid major 
tool alterations after try-out. 

The following points need to be borne in mind 
when fixing the sequence of operations: 

(a) The accuracy required on the product. 

(6) The material from which the product is to be 

made. 

(c) The possibility of distortion of one or more 
bends by the succeeding operations. 

The possibility of the collapse of the tool 
due to weak construction through combining 
too many operations at one and the same time. 
The ease of loading and unloading the tools. 
The quantities required, both in total and 
per manufacturing batch. 

Last (but not least) the reactions of the shop- 
floor personnel when they come to use the 
tool for production. 

The items at a, 6, c and d will decide the number 
of operations required and e, f and g will dictate 
the nature and simplicity of the design. Assuming 
that a bent and formed part embraces several bends, 
and of these bends three have to be held to fine 
limits while the others are of less accuracy, then 
if any doubt should arise that distortion may take 
place, common sense suggests that the sequence 
should be planned in such a way that any possible 
error will be thrown on to the portions of least 
accuracy. In a case where extreme accuracy is 
required on all parts of the product, but distortion 
greater than the allowable limits is inevitable 
during the sequence, then there must be a final 
operation for re-striking all faces simultaneously. 

Both of the products shown in Fig. 4 were each 
bent at one operation on short-stroke presses (3-in. 
stroke) with toggle folding tools and were planished 
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Fig. 6 (left).—Layout of die face 
for product shown in Fig. 5 
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on all faces at the bottom of the stroke, in order to 
attainJ the required standard of accuracy. The 
“Vee” angle at the closed end was required 
within plus or minus | deg. and the legs were to be 
held parallel within 0.010 in. Both these conditions 
were maintained in quantity production. 


Follow-on Tools 

If many operations have to be performed on a 
product that is to be made in large quantities, it is 
not advisable to try to compound too many of them 
into a single stroke of the press. Far better results 
will be obtained by building a tool of the multi- 
stage follow-on type. The tendency is to use this 
method of tooling to full advantage and modern 
tools combine practically all types of operation 
normally met with in any press shop. As many as 
fourteen or more stages being combined in some 
present-day tools. 

As with other methods of tooling, each product 
has to be studied on its own merits, and, if there 
is a sequence of fairly intricate stages in the tool, 
each stage must be considered in the light of its 
own individual problems. Naturally the problems 
vary in magnitude, but not in the same magnitude 
as the number of stages in the tool. A tool of, say, 
only two or three stages (each of which is compli- 
cated) will present problems far greater than a tool 
of six (or even eight) easy and straightforward 
stages. 

Die Construction 

In a large progressive follow-on tool it is good 
practice to build up the die in sections so that 
machining of the die forms is made easier. This 
will assist in tool repair and maintenance. When 


BE TRANSFERRE 


below).—-Examples of 
follow-on work 











laying out these sections of the die, particular 
notice should be taken of the shape of the die 
aperture, and the parting line should be arranged to 
give the greatest strength to each steeling even 
should it mean laying out the parting line at an 
angle across the die face. Thus if there should be 
an angular side to the die aperture at the point 
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Follow-on tools for a component the strip from which 


is shown at the top of Fig. 7 


Fig. 8. 


where it was decided to place the parting line, it 
would be rather foolish to place the parting line 
square with the centre-line as an acute angle 
would be left on the steeling. 

This would have little strength and break early 
in use. The parting line should be at right-angles 
to the side of the die aperture, or from one corner 
(but still at right-angles to the side of the aperture). 

Fig. 5 illustrates a strip of metal after passing 
through a follow-on die on which careful placing of 
the parting lines was required with regard to the 
peculiar shaped piercing. 

In Fig. 6 is shown the layout of the die face from 
which can be seen the method of placing the parting 
lines. Apart from the designer, the toolmaker 
must be wide awake when reading a drawing for a 
die such as this; for it is all too easy to misinterpret 
the drawing and so machine with a straight parting 
line and so result in the curved portion being 
destroyed. This did, in fact, happen when this 
particular die was first made, and the one die 
section was scrapped and had to be remade. With 
built-up dies it is always advisable to tenon the 
blocks into the bolster, and also to one another, in 
such a way as to counteract any bursting tendency 
due to the force of cutting. This bursting strain 
can act in two ways, first it has the effect of attempt- 
ing to force the die blocks apart at the joint face, 
and, second, there is a sideways force which tends 
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to move the segments or blocks out of line with 
each other. It is unsafe to rely on dowels to prevent 
this movement, tenoning is the only reliable means. 

Some examples of strips taken from multi-stage 
follow-on tools are shown in Fig. 7 

As will be visualized the dies for the two upper 
strips presented quite a few design problems and 
included many features that have been discussed 
so far. 

The follow-on tool for the first of these two parts 
is shown in Fig. 8. The placing of the parting 
lines for the various sections, and the method of 
tenoning the segments to one another and into the 
die bolster are clear, and serve to illustrate the 
interlocking effect to prevent movement. 

Included in the sequence were the following 
operations: piercing, notching, raising, lancing, 
extruding and forming. This tool is designed for 
hand feeding and is fitted with a spring-loaded toe 
stop which engages with a pierced slot. 

Many follow-on dies include drawing and very 
deep forming in the sequence. In these cases 
particular care must be taken to ensure unobstructed 
feeding. To do this the strip should be traversed 
across a flat die face. There is only one satisfactory 
way of doing this, and that is to draw the metal 
upwards into hollow punches. The draw pummels 
are placed in the die plate and a floater plate sur- 
rounds them, being raised slightly above their level 
so as to present a flat face over which the strip can 
travel. Blank-holding pressure is applied to this 
plate by means of a small pneumatic cushion, or a 
rubber buffer. 


Relief of Strip 
Notching of the strip to facilitate drawing must 
also be given proper consideration. 
Fig. 9 shows two of the commonest and most 
efficient methods used in general practice. From 


‘different methods of relieving the 


Fig. 9.—Comparison of 
in a follow-on 


strip when drawing operations are included 
sequence 
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this illustration it will be seen that material economies 
also become considerations for the tool designer 
when dealing with high production, particularly 
in non-ferrous metals. 


Double Die-set Tool 
The tool designer must also be prepared to 
consider the problems of tool cost and production 
volume. 
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in Fig. 11, one 
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In order to illustrate this point a case from actual 
practice can be considered. 

Shown in Fig. 10 are four strips of material, and 
the products from them, after passing through the 
same follow-on tool. At first sight the products 
appear to be the same, but closer inspection will 
reveal that the four small pierced holes in the 
middle are in different angular relationship to the 
outside pentagonal form. 

As there would be many thousands of each to 
make, and they would need to have an identification 
mark on them, there appeared to be two alternatives: 

a) Make a follow-on tool for each part, or, 

b) Make a follow-on tool to pierce the three 
large holes and blank only, afterwards 
piercing the four small holes as a separate 
operation. 

Eventually neither of these alternatives was 
adopted; a third presented itself and proved to be 
the solution to the whole problem, tool costs were 
kept at a minimum and production rates were 
held at maximum by using a single tool for all. 

The tool is shown in the drawing, Fig. 11, and 
has an unusual feature inasmuch as it comprises a 
die-set within a die-set; the inner die-set is 
arranged to index into the desired position for 
whichever part was required. In doing so the 
correct marking punch for identifying the part also 
rose into the operating position while the others 
retracted. By this means the tool could be changed 
from one product to another without even removing 
it from the press, or even altering the ram adjust- 
ment. 

In recent years there has been much development 
—and publicity—of the transfer press as a challenger 
to the multi-stage follow-on tool used in double 
roll-feed presses. It is not possible to give a 
lengthy discussion on these presses and their 
tooling, however, it must be made clear that these 
machines and tools are ideal where applicable but, 
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Fig. 12.—Diagram illustrating why blankholder pressure is 


necessary 


owing to their great cost, the question of economics 
of production becomes probably the greatest factor 
to be considered when making a choice. 
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The Need for Blankholding Pressure 

It is well-known that blankholding pressure is 
required when deep drawing, but why ? 

In an attempt to explain this, Fig. 12 shows a 
sector from a round blank in position over the die 
preparatory to drawing. If R, is the radius of the 
blank and R, the radius of the die opening, it will 
be appreciated that the arc L, in its journey over 
the die face will reduce in length to arc L,. 

Under these conditions the material shown 
shaded will have to be displaced. The displace- 
ment can only take place by a compressive action 
which causes a hoop compressive stress in the 
annular rim outside the die mouth. 
controlling this hoop compressive stress is brought 
to bear wrinkling will occur in the metal as shown 
in Fig. 13. 

The blankholder on a deep-drawing tool is the 
means of controlling this hoop compressive stress. 


Theories for First-operation Draw Faces 

On first-operation drawing the die face can, and 
does, exercise a very great influence on the success 
or failure of the operation. Two theories have been 
expressed in regard to draw faces. These are 
illustrated in Fig. 14. 

The first theory states that the die face should 
be slightly hollow, and the second says that the 
die should be slightly conical. Curious as it may 
seem these two theories are advanced as measures 


the rim of the blank due to the hoop compressive 
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Fig. 13. 


Wrinkling due to low blankholder pressure 


stress as it travels over the die face. Of these two 
theories, the first is the only one that, to the author’s 
knowledge, has been put to practical use, and even 
then only on comparatively small blanks of non- 
ferrous metal. The amount of the “ hollowness ” 
too has been much less than called for in the theory, 
being only about 0.002 in. on a die for a 2-in. dia. 
blank. For severe drawing operations on steel 
neither of these two die faces have proved practical 
and a dead flat die face matching with a dead flat 
blankholder has been found to be the only true 
solution. 

Fig. 15 shows the result of using perfectly flat 
die and pressure plate faces, and represents a 
55 per cent reduction in diameter from a 15-in. 
dia. blank in a single draw. 


Second-operation Draw Edges 

The foregoing consideration of stresses must be 
also extended to redrawing operations, and will 
determine the shape of the “ draw edge,” for it will 
be appreciated that there is no “ face” on a re- 
drawing die. 

Fig. 16 shows typical drawing tools for Ist- 
and 2nd-operation drawing. Referring to the 
dies for the re-drawing operation it will be noticed 
that two forms of die edge are shown. As will be 
realized, one of these is correct and one is incorrect 





Fig. 14.—Explanation of draw faces 
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Fig 


15 
performed on dies with flat draw faces in a double-action 


A particularly severe single drawing operation 


press. A 55 per cent reduction on a blank 15-in. dia 


or, one is much more efficient than the other. 
The incorrect one, particularly for exceptionally 
severe redrawing operations is that with the two 
radii and a slight flat in between. Why is this 
incorrect ? In this case the cup from the first 
draw would have merely a radius on the bottom 
corner and would therefore sit on the flat face in the 
depression machined to locate it. On the descent 
of the blankholder, therefore, the bottom of the 
cup is gripped between the faces of the die and 
blankholder. 

Next, on the descent of the drawing punch, the 
metal is drawn between these two faces and into 
the die mouth. On its journey the metal makes 
two abrupt changes in the direction of travel with 
a pause to traverse in the flat plane between. Each 
sudden change in form means that extra work- 
hardening is taking place with a consequent loss of 
ductility of material. This in turn means that extra 
power is needed to complete the change in form 
under these conditions. From this the logical 
deduction is that the die form should be designed 
in such a manner as to assist the metal to flow into 
the die mouth with no sudden or severe change in 
form or direction. 

By using an angular edge (if the included angle 
does not exceed 90 deg.), the path that the metal 
follows into the die mouth approximates more 
closely to a straight line (particularly as the included 
angle decreases for thicker material), and what is 
particularly important, there is no sudden and 
complete change in the direction of travel; the 
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change is gradual throughout the full cycle. 

As the thickness of the material under manipula- 
tion increases, so the necessity for the use of an 
internal blankholder decreases until the point is 
reached where this blankholder may be dispensed 
with entirely. The reason that this is so is given 
by the fact that in re-drawing operations, as well 
as in the first drawing operations, stresses are set 
up in the metal; or perhaps it would be more correct 
to say that existing stresses are increased. These 
stresses are again compressive stresses and are set 
up in the first instance in that portion of the product 
that is between the blankholder sleeve and the 
draw edge of die. When thin material is being 
drawn these hoop compressive stresses very easily 
cause wrinkles to form in this portion of the product, 
which then spread rapidly into the parallel wall of 
the product; therefore, an internal-sleeve-type 
blankholder is necessary to restrain these wrinkles. 
As the thickness of the material being used increases, 
however, the opposition to the formation of wrinkles 
also increases very rapidly—this being due to the 
greatly increased area, which is presented to the 
force tending to cause distortion, and therefore able 
to withstand a much greater compressive stress. 
Providing, therefore, that due consideration is 
given to all the factors influencing the drawing cycle 
for any given reduction in diameter, and that the 
draw edge is designed to minimize the amount of 
stress, the condition may be created where the 
material will have sufficient resistance to the stresses 
and so enable the blankholder to be dispensed with 
entirely. The result of attention to the aspects of 
re-drawing, as mentioned above, is shown in Fig. 17. 

Only one blankholder was used in the sequence 
of drawing operations for this product 7.e. on the 
first drawing operation. All other operations were 
performed without the use of internal blankholding 
sleeves. 

















Fig. 16.—Illustrating the essential features of first- and 
second-operation draw tools 
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REVERSE DRAWING 


A combination of theory, practice, and applied 
science can achieve remarkable results in the sphere 
of deep drawing. This combination is particularly 
called for when embarking upon the type of deep 
drawing known as “ reverse drawing ” a technique 
which has up to now been sadly neglected. What 
actually is reverse drawing ? It is simply taking 
a drawn cup, or shell, from one drawing operation 
and turning it inside out in another. It has been 
proved that the employment of this technique 
enables greater percentage reductions in diameter 
to be made, and also reduces or eliminates the 
necessity for that undesirable operation, interstage 
annealing. 


Stress Equalization by Reverse Drawing 

Why should reverse drawing enable extraordinary 
reductions to be made ? Consider a cup that is 
drawn, re-drawn and again re-drawn, perhaps 
through several operations. What actually happens 
to the metal during the repeated process of drawing 
down to a smaller diameter and greater length ? 
The material has stresses set up internally during 
the first drawing operation, and these stresses are 
progressively increased at each succeeding drawing 
operation. As the material at the inside of the cup 
is on a smaller diameter than that on the outside 


of the cup, it is quite logical to reason that the stress 
is not uniform throughout the thickness, but varies 
in intensity, being greater at the inner surface than 
at the outer surface. Therefore, as re-drawing 
proceeds, the stress at each face of the metal is 
increased, but the stress in the inside surface of the 
metal is always the greater and is continually being 
increased; the greater the number of operations, the 
greater will be the difference between the stresses 
on the opposite sides of the metal until stress cracking 
occurs. 

When using the reverse drawing technique, 
however, this same reasoning does not apply. As 
the material is reversed at each reverse drawing 
operation, the diameter of the cup which was 
largest (the outside) becomes the smallest (the 
inside). As this reversal of relationship of the 
diameter takes place, is it not safe to assume that 
the same thing happens with the resultant internal 
stresses in the metal itself ? The surface of the 


metal which was the most highly stressed (the 
inside) becomes the least highly stressed (the 
outside). By thus continually reversing the stresses 


in the material and obtaining more consistent cold 
working, it is suggested, the reverse drawing process 
achieves those severe reductions without interstage 
annealing, for, after all, annealing is instituted 
mainly as a means of stress relief and to restore 





Fig. 17 (above).—-The four draw- 
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CUSHION PAC 
Fig. 19.—-Triple-action reverse draw tool 
ductility to the material. This stress reversal is 
depicted diagrammatically in Fig. 18. 


Compound Reverse Drawing 

It was conceived that if both first- and second- 
drawing operations could be combined in a single 
stroke of the press, thus eliminating even the 
slightest pause in which age-hardening could possibly 
take piace, it would be feasible to produce an 
extremely deep tube in one drawing operation. 
To test this theory a product was selected and 
percentage reductions on diameter were fixed and 
press loading calculated. As, with the type of tool 
visualized, it would be necessary to use a double- 
action press equipped with a pneumatic cushion, to 
perform the dual drawing operation, these calcula- 
tions obviously were extended to ascertain what 
load would be transmitted through the toggles on 
to the actuating cams of the crankshaft. The load 
at this point was estimated to be 4 tons on each 
cam, or an addition to the drawing load of 8 tons— 
this becoming operative before the main drawing 
load was imposed on the ram and thence to the 
crankshaft. 

To avoid undue spoilation of the shaft, precau- 
tions were taken in the form of high-pressure 
force-feed lubrication to the shaft, connecting rod, 
toggle links and cam following rollers. To with- 
stand the higher crushing load that would be im- 








from blank shown 


Fig. 20..-Drawn in one operation 


posed, the existing bronze bushings in the rollers 
were replaced with nickel-cast-iron bushings. 

The type of tool developed is shown diagram- 
matically in the drawing in Fig. 19. 

The photograph in the following illustration, 
Fig. 20, shows the blank and a finished drawn tube 
produced by this method. 

The next two illustrations, Figs. 21 and 22, show 
the tools mounted in the press. 

The drawn product is 2.312 in. in diameter and 
4} in. in length and is produced from a blank 
6{ in. in diameter by 0.034 in. in thickness. 

It has been established that for the initial draw, 
against the cushion, the normal die clearance is 
quite inadequate; a clearance applicable to this 
technique is 224 per cent above metal thickness, 
all round the die, 1.e. for metal 0.034 in. thick, the 
diameter of the female member, i.e. the blankholder 
acting as a die, should be 0.0832 in. larger than the 
male member, i.e. the lower die acting as a punch. 
For the final stage of the draw, the normal clearance 
of 5 per cent above metal thickness is quite satis- 
factory. 

CALCULATION OF PRESS SIZE 
Tonnage to Cause Plastic Flow 

It is not realized by all tool designers that the 
power required to perform a deep-drawing opera- 
tion can be calculated just as easily as that required 
for a blanking or piercing operation. 
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Fig. 21.—Tools for product in Fig. 20, in press. Pressure 
plate at commencement of stroke 


A double-action press need not therefore be 
chosen on bed area and stroke alone, although these 
do enter into the picture as will be seen a little later. 

Just as a blanking load is calculated from the 
shear strength of the material, so the drawing load 
is calculated from the plastic range of the material. 
As any metal must be strained beyond its yield 
point to assume permanent deformation the solution 
becomes clear. For all practical purposes it can 
be assumed that the critical point for plastic flow 
is midway between the yield point and the ultimate 
tensile stress. 

Therefore, to cause plastic flow in the material 
a pressure must be attained equal to the yield plus 
the U.T.S. divided by 2. So to find the total 
pressure required the figure thus obtained, in tons 
per square inch, is multiplied by the cross-sectional 
area of the wall of the cup in square inches. This 
then will give the tonnage required at the point of 
impact with the material and may be written as: 

Yield + U.T.S. 





Cup Wall Area 


5 


- 


Loss of Power at Midstroke 
It will be noted that the tonnage required was 
stated to be at the point of impact with the material. 
When designing tools for use in mechanical double- 
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Fig. 22.—Same tools as Fig. 21. Pressure plate in position 
at bottom of stroke 


action presses this has an important bearing on the 
size of press required (tonnage rating). 


Practically all press makers give the capacity of 


““c 


their presses in tons available “ at or near to the 
bottom of the stroke.” If consideration is given to 
the conditions prevailing in a mechanical crank- 
operated power press, it will be at once obvious 


Fig. 23.—Graph showing loss of power at mid-stroke on a 
crank press 


a se | 


L pt re 1 he a 





2 ) 
TANCE FROM BOTTOM CENTRE 

















OcToBer 1960 SHEET METAI 
. ow | ] 
oe PUNCH 4 
4 = + WN TERNAL 


| | BLANKHOLDER 

| sueve 

CHAIN DOTTED LINES REPRESENT || 
CUP FROM ist ORAW ! SAS | 
ATE if es 1H 

NOTE ANGLE ON BOTTOM OF t me SF i| 
CUP TO FIT ORAW EDGE I ! 

ae 


~ > 


x ¢ 


4T RAD “if 
ow Be 


MIN 4T ww 


MAX8T 


METAL THICKNESS “T —— a 











* 
that the power available is not constant throughout 
the stroke. 

Fig. 23 gives some indication of how power 
available reduces rapidly at points other than on 
bottom dead centre. This of course is due to the 
torque on the shaft, applied by the crank webs as a 
result of the resistance of the metal to deformation. 
Power available can be as low as only 25 per cent 
of full power should the point of impact be near to 
midstroke. 


How Size of Press is Governed by Depth of 
Draw 

Fig. 24 will help to explain how the depth of 

draw influences the choice of press for the particular 

product. The stroke of press required will be 

equal to: twice the depth of draw beyond the draw 





24 top left How depth of 
governs point of wmpact of 
punch with metal 


Fig. 
draw 


An interest- 
double- 


Fig. 25 (top right). 
ing multiple operation 
action press job 


Fig. 26 right). Tools for pro- 
ducing part shown in Fig. 25 
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edge -+ depth of draw edge + a minimum of 2 in. 
for lift-out clearance. (This latter dimension will 
also be needed to satisfy safety requirements). 

Therefore assuming the product to be 8 in. deep 
from the draw radius, and the draw edge angle to 
be 14 in. deep, the stroke of press required will be 
20 in. say a standard 24-in. stroke press. The 
punch will meet the material at 9} in. above 
bottom dead centre—or practically midstroke— 
where power available is only about 25 per cent of 
total. 

Assuming that the total pressure required to cause 
plastic flow is 50 tons (this is the figure for the 
article being considered), the size of press required 
will be 200 tons minimum capacity with a stroke 
of 24 in. 

USING THE DOUBLE-ACTION PRESS 

FOR COMPOUND WORK 

Much more could be written about difficulties to 
be overcome, and considerations to be given when 
designing press tools. 

Continued in page 765 
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HEAT TREATMENT 


OF THIN 


ALUMINIUM SHEET 


FACILITATED BY 


THE USE OF 


SPACER SPRINGS 


O facilitate the heat treatment of thin-gauge 

aluminium sheet that would not otherwise 
remain in position for such treatment, a new 
technique, utilizing spacer springs of die steel, 
has been evolved by manufacturing research 
engineers of the Aero-Space Division of the 
Boeing Airplane Company, Seattle, Washington, 
U.S.A. 

Eliminating heat-treatment distortion in alumi- 
nium sheets ten to sixty thousandths of an inch 
thick, has always been a troublesome problem in the 
aircraft industry. General-purpose aluminium 
heat-treatment furnaces, in which the sheets are 
processed to the strength and durability necessary 
for high-performance aircraft, usually have heavy- 
bottomed racks of steel mesh and structural mem- 
bers. When the racks, with sheets suspended by 
overhead clamps, were plunged into the cold water 
quenching bath, their bulk created a turbulence 
that often warped thin sheets and tore them from 
their supports. 

An initial attempt to overcome this difficulty 
involved the coiling of the sheets and loading them 
upright on the racks. When this was done, some 
highly-stressed sheets uncoiled during heat treat- 
ment causing whip-lash damage and subsequent 
warpage, or metal-to-metal contact that caused 
weak spots. If the coils were tied or clamped, 
again there was metal-to-metal contact as the coil 


was compressed. Uniform heat transfer was 
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Spacer springs being inserted at the top and 


Fig. 1 
bottom of a coiled thin-gauge aluminium sheet 


impeded, proper flow of quench water was inter- 
rupted and lowered mechanical properties and 
warpage frequently resulted. 

In order to restrain the coiled sheets and, at the 
same time, prevent metal-to-metal contact, the 
Boeing engineers responsible for the investigations 
developed special spacer springs of H11 die steel 
which were inserted at the top and bottom of the 
coiled sheet, the springs being first stretched to 
facilitate coil placement and tension being later 
released to fix the coil firmly in position. 

The best spring size for handling the aluminium 
sheets was found to be 8 in. in length and 1 in. 
outside diameter, of 0.063-in. wire. Extensive tests 
in production furnaces proved that the springs 
retained their tension through several hundred heat 
treatment cycles. 

After several months of production use, the spacer 
springs have now become established at Boeing as 
fully satisfactory in respect of ease of application, 
economical handling and reliability. They hold 
the coiled aluminium sheets firmly in position on 
the heat-treatment racks with space between the 
coils that ensures uniform heat distribution and 
quench water circulation, resulting in improved 
quality and fewer rejections 
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Swift Cupping Test Correlation 
and the Influence of Tool 

and Material Surface Finish 
on the Test Results 


By P. W. WHITTON, B.Sc.(Eng.), Ph.D., D.1-C., A.M.I.Mech.E.* 
and D. R. MEAR, B.Sc., A.M.I.Mech.E.* 


(A paper presented at the recent joint meeting in Paris of the International Deep Drawing Research Group 
and the Societé Frangaise de Metallurgie) 


SUMMARY 

R ESULTS for the Limiting Drawing Ratio in Swift 

cupping tests (50-mm. punch) performed on three 
independent presses for rimming and stabilized steel, 
70 (30 brass and aluminium ure presented. The degree 
of control over testing conditions and procedure 
necessary to ensure good correlation is described. It 
was found that of the three materials examined alu- 
minium imposed the strictest conditions and an incre- 
ment in blank size of 1.25 mm. (0.049 in.) in deter- 
mining Limiting Drawing Ratio appears to be too 
highly discriminating for this metal. 

The factor which was found to be most difficult 
to control was punch and die surface quality, so an 
investigation was carried out to determine its influence. 
Results are quoted for various combinations of surface 
roughness on punch, die and materials within the limits 
0 to 20 micro-inches, centre-line average. Recom- 
mendations, especially in relation to working surfaces, 
are given for defining tool surface roughness in carrying 
out such cupping tests. 


Introduction 

"THERE is interest in several European countries 

in establishing a standard cup-forming test 
which would give a reliable measure of the draw- 
ability of metal sheet and strip. It is not feasible 
to expect that any one test could be devised which 
would simulate the straining conditions of all 
drawing operations encountered in practice but it 
may be found possible to specify minimum require- 
ments for sheet and strip for certain operations. 
On an international basis a standard test would 
allow research work to be more easily compared 
and the results confidently assessed from known 
parameters. In 1957, Kemmis(') published a 
procedure for carrying out the “ Swift’ cupping 
test and this procedure with certain modifications 
is the subject of current discussion and examination 





*Research Department, Imperial Chemical Industries Ltd., 


Metals Division, Birmingham 


by member countries of the International Deep 
Drawing Research Group. 

In this paper results of the Swift test on rimming 
and stabilized steel, 70/30 brass and aluminium on 
more than one press are presented to permit 
examination of correlation between presses. A 
further investigation was then made of the influence 
of tool and metal surface quality on the Limiting 
Drawing Ratio.t 

Prior to and during the correlation trials elaborate 
precautions were taken in an attempt to eliminate 
anticipated causes of variation in testing pro- 
cedures. Mostly the procedure of Kemmis(') was 
adopted but a few additions and alterations were 
made to ensure the closest agreement possible. 
Full details are given hereafter of the test conditions 
and techniques used. 


1.—Correlation Trials 
Materials Tested 


Rimming steel, stabilized steel, 70 30 brass and 
aluminium were used to give a wide range of general 
properties. All the materials were tested in the 
annealed condition. Two thicknesses of brass and 
aluminium, 0.036 in. (0.91 mm.), and 0.048 in. 
(1.22 mm.), and one thickness of each of the two 
steels, 0.036 in., were drawn. The first series of 
tests on aluminium did not correlate well, for 
reasons which will be described, so a second series 
was run using only 0.036-in. thick material. The 
general properties of each metal are given in 
Table I. Each thickness of metal tested was taken 
from one coil and the compositions were :— 

70,30 brass To British Standard 267. 

Aluminium Cu +0.03, Mn +0.05, Si 
> 0.50, Fe + 0.60, Zn + 0.03, 
remainder Al (per cent). 


Maximum Blank Diameter 
+ Defined as the , 


The Maximum 





Punch Diameter 
Blank Diameter was taken as “ that diameter of blank for which there 
is an equal chance of success or failure.’’ In calculating this value 
it was assumed that the number of failures varied linearly with size 
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TABLe I 


Propertie 


s of Metals Tested 








| Hardness, |0.1 per cent} 
| Vickers | 
| diamond | 

| pyramid 

| 


Thickness 
proof 

stress* 
| (tons per 
; sq. in.) 
66 | 


| 


Material 


Brass 72 7 


Brass 67 
Aluminium 20 
(first series) 
Aluminium 22 
(first series) 
Aluminium | 0.036 0.91 20 
(second series) 


Rimming steel, | 0.036 42.5* 


| 0.91 
non-skin passed | 


Stabilised steel | 0.036 | 0.91 41 .5* 


non-skin passed 


| Surface roughnesst | 
Elongation | centre-line average, | 
on 2 in. micro-inches | 
gauge | 
| 


Ultimate 
tensile 
strengtht 
(tons per 
sq. in.) 


lengtht One Other 
(per cent side side 


21.85 56 8 7 


| 


21 8 


55 


 P 36 10 
33 


41 





50 











* Rockwell B scale 
+ Mean of readings taken in, and at 90 deg. to, 
Y Lower Yield point. 


C 0.047, S 0.029, P 0.012, 
Mn 0.33, Ni 0.047, Cu 0.044, 
Sn <0.01 (per cent). 

C 0.054, S 0.024, P 0.014, 
Mn 0.29, Ni 0.074, Cu 9.062, 
Al 0.032 (per cent). 


Rimming steel 
Stabilized steel 


Presses and Tools 

The three presses used, each with its own set 
of tools, were owned by members of the British 
Deep Drawing Research Group and are designated 
A, B and C. All presses had an hydraulically 
operated main ram moving vertically and carrying 
the test punch. The blankholder, which clamped 
the blank to the die face, was gas operated for 
presses A and B and hydraulically operated from 
a dead weight accumulator for press C. A constant 
punch speed of 8 to 9 ft. per min. (4.1 to 4.6 cm. 
per sec.) was used for all tests. 

Each punch was 50-+-0 mm. diameter, 

0.05 
headed and with an edge radius of 5+-0.1 mm., 
blending with the sides and base smoothly. Each 
press used one die covering both blank thicknesses 
tested, of inside diameter 53.64+-0.05 mm., and 
0 

edge radius 13.0 mm., the latter again being blended 
smoothly with adjacent surfaces. Punch, die and 
blankholder of all presses were made of good 
quality tool steel of minimum hardness 700 V.P.H. 

Surface roughness figures for the three sets of 
tools were measured at various points (Fig. 1) by the 
“ Talysurf ” Model 2 surface measuring instrument 
and are given in Table Il—a typical trace of die A 
is shown in Fig. 2a. All tools initially had a surface 


flat 


the direction of rolling 


roughness of less than 20 microinches (0.5 microns), 
centre-line average, on all parts which came into 
contact with the blank when drawing. Rechecks 
of the finish were made before each series of tests 
on each metal and no change was noticeable. 

Fig. 1.—Positions of surface roughness readings 
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TasBLe II— Surface Roughness of Press Tools 


B 


Punch 
Die 
Pressure plate 


Punch 
Die 


Pressure plat e 


Punch 
Die 
Pressure plate 


B 3 + 


Die repolished 


* All readings given in micro-inches, centre-line average, and obtained by radial traverse « 


Preparation of Blanks and Lubrication Procedure 
The initial surface roughnesses of the sheets from 
which blanks were cut are given in Table I. Read- 
ings were taken in the direction of rolling and 
transverse to it. The sheets were then guillotined 
to 5-in. (127-mm.) squares and covered each side 
with a protective layer of paper. Following this, 
the aluminium and brass blanks were rough cut 
on a bandsaw and turned to size using the adaptor 
shown in Fig. 3, while the steel blanks were tre- 
panned singly direct to size. The tolerance on the 
blank diameters was fixed at — 0.001 in. (0.025 mm. 
to — 0.003 in. (0.076 mm.) so that the blanks could 
be fitted easily into the locating rings* on the presses. 
After machining the blanks were deburred and 
then degreased by swabbing with carbon tetra- 
chloride. Immediately before drawing they were 
coated with a thin film of lubricant (having pro- 
perties and make-up as defined by Kemmis(')) by 
dipping and passing between pre-set plastic-coated 
rollers. A thin smear of the same lubricant was 
applied to the punch, die and pressure plate before 
testing commenced. 





ating rings were used to centralize the blank to within 
ft the punch diameter 


* The loc 
per cent 


Fig. 2a 


f f 


ie Radius. adial Trace. 2.2 micro-inches, c.l.a 
Die Rad. Radial 7 2.2 } l 


Position at which reading was taken 


Cc D 


5 


of stylus 


Blankholding Loads 

It was first necessary to determine for each metal 
the blankholding load necessary to prevent flange 
wrinkling. For this 4-in. (101.6-mm.) diameter 
blanks were drawn approximately | in. (25.4 mm. 
high on press A and examined. The blankholder 
pressure was increased for one blank af‘er another 
until wrinkling was just suppressed, and the 
appropriate pressure noted. Pressures then used for 
all the correlation tests were 50 to 70 per cent(' 
above these values, viz., for brass 15 lb. per sq. in. 
(1.06 kg. per sq. cm.), for aluminium 10 Ib. per sq. 
in. (0.70 kg. per sq. cm.), for steels 50 Ib. per sq. in. 
(3.52 kg. per sq. cm.). 

Since press B had the same blankholding arrange- 
ments as press A, no difficulties were evident in this 
application, but preliminary tests on press C 
(hydraulic blankholding) showed that the friction 
in the movement of the dead weight accumulator 
system was too high for sufficient accuracy at the 
low pressures associated with aluminium. Further, 
the blankholder C was larger than the other two, so 
that to maintain a constant blankholding load com- 
parable with A and B it was necessary, for example, 
to drop the blankholder pressure C to 12 lb. per 


10,000 /200 


t++ HF 
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TABLE III 


") Blank size, in 


Tools and press | Thickness, 4.350 4.400 


in | 
Dt 


6 
6 
6 


Fe 


0 
0 


0.038 
0.038 
0.038 


A .048 
B .048 
“ | 0.048 


C 
+ Drew successfully 7 


0 


6 
0 5 
6 





tailed 


b) For Aluminium (First Series 


Thickness, 
in. 


Tools and press 


113 
109 


A 0.035 
B 0.035 
110 
107 


0.047 
0.047 


Maximum 
blank size, 
mm 
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Swift Cupping Test Results on Different Presses 
(a) For Brass 


Limiting 
drawing 
ratio 


Maximum blank 
size 


| Maximum 

450 | variation 
in 

L.D.R. 


. 246 
. 223 
223 


> 0.023 


NN ho 


227 
218 
221 


< 


» 0.009 


NN hd 





Maximum 
variation 
in L.D.R 





Limiting 
drawing 
ratio 


0 
0 


0.083 


5 
62 
3 ( 


c) For Steels—-Thickness 0.036 in. 


Blank size, in 


4.40 4.45 4.50 


Press 


Rimming steel 
A j 
B 

Stabilized steel 
A 





B 





sq. in. for brass. For these reasons, it was decided 
to correlate between the two presses A and B only 
but also to check with C for brass under these 
slightly different conditions. 


Procedure and Results 

The punch, die and blankholder were cleaned 
with trichlorethylene and carefully centralized 
before testing. It was known from previous work 
in which range the maximum blank size was likely 
to occur. Single blanks covering this range in 
increasing diameter steps of 0.050 in. (1.27 mm), 
were tested to find more exactly the position of the 
maximum blank diameter. Six blanks (as recom- 
mended by Svahn(*)) at each increment, covering 
just above to just below, the critical region were 
then manufactured and tested, giving a reliable 
coverage from which the Limiting Drawing Ratio 
could be determined according to which definition 
of this quantity was assumed. This procedure was 
followed on presses A and B for brass and alu- 
minium of both thicknesses and the results are 
given in Table III. For brass, correlation was very 


| Maximum 


| Maximum 
variation 


blank 
size, 
mm 


Limiting 
drawing 


in 
ratio L.D.R. 


0.028 
0.016 


good ; the maximum discrepancy of results was on 
increment of blank size which cannot be improved 
upon since, other factors apart, the blank diameter 
tolerances themselves preclude repeatability to 
within less than one increment. On testing the 
brass on press C these results were further con- 
firmed. For aluminium, however, the observations 
showed a variation of two or more increments of 
maximum blank diameter between the two sets 
of apparatus. Further tests were then made with 
this metal keeping closer control of material and 
tool surface quality. The first batch (see Table I 
had a difference in surface quality from one side 
to the other. For the batch now used (of 0.036 in. 
thickness), the roughness on each side was the same. 
In addition, to decide whether differences might 
have been due to the tools of A and B or the presses, 
the following sequence of testing was adopted :— 

Test on press A with tools A ; 
) Repeat ; 

Test on press B with tools A ; 

Test on press B with tools B. 


] 
2 
3 
} 
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TABLE IV— Swift Cupping 


Alumimum— Second Series 


~ Blank size in 


Test | Press | Punch} Die 


No 


A 
A 
B 
B 
A 
4 
3 


A 
A 
A 
B 
B 
f B 
I B 


t Die re-polished 


Results are given in Table IV. The first three 
tests were satisfactorily in agreement. For Test 4, 
however, the tools B caused failure of the cups at a 
much lower blank size than in the tests preceding. 
Some difference in the two sets of tools was thus 
indicated and this could only have been caused 
by a difference in surface quality as checks showed 
that dimensionally the two sets were identical. 
Test 5, therefore, was made with die A and punch B, 
and gave a slightly better performance in drawing 
than Tests 1, 2 and 3. This proved that punch B 
was satisfactory and indicated that die B was the 
cause of the premature failure. Upon examination 
of die B under a microscope surface imperfections 
or trail marks of the type illustrated in Fig. 4 
were discovered. (These are discussed further in a 
later section of the paper). The die was repolished, 
using 600-grit emery paper and then }-micron 
cloth, but the deepest marks, while not noticeably 
affecting “‘ Talysurf”’ centre-line average readings, 
could not be eliminated without danger of altering 
the die contour. Test 6 was then carried out on 
press A with tools B and showed a drop of approxi- 
mately one increment in maximum blank size 
compared with Test | (see Table IV). As there was 
good reason for this in the inferior surface quality 
of die B, these results were accepted as giving 
satisfactory correlation. Finally, for the aluminium, 


Fig. 26.—Die Radius 


Circumferential T 
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Test Results on Different Presses 
Thickness 0.036 in 


Maximum 
Variation 


Limiting 
drawing 
ratio 


4.35 


in 
L.D.R 


217 
221 
223 


NN bh 


0.051 
246 
195 
195 


NMNh 


Test 7, made with press and tools B as in Test 4, 
agreed very well with Test 6 and was considered 
satisfactory. 

Tests on both steels were then performed on 
presses A and B and results correlated ideally for 
stabilized steel and just outside of one increment 
for the rimming steel (Table IIIc). 


Il—Roughness Trials 

The correlation trials, particularly for aluminium, 
highlighted the importance of tool surface prepara- 
tion but did not show the individual significance 
of punch, die and material surface roughness on 
drawing results. In addition, it was evident that a 
surface finish reading in itself was insufficient 
definition and that it must also be coupled with 
a uniformity of surface preparation to obtain 
reliable results. The effect of tool surface roughness 
was, therefore, examined on one press for a range 
of finishes of stabilized steel, brass and aluminium 
of the same nominal compositions as before. For 
these trials the testing conditions were similar 
to those for the correlation tests but with the special 
preparation to tools and material set out hereafter. 
While the aluminium was from the same coil as 
the second series (Table I), the brass (thickness 
0.045 in.) and steel (0.036 in.) had slightly different 
properties from those used previously, though 
c.l.a 10,000 /200 


‘race. 19 muicro-inches, 
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again, for any one material all the 
| blanks came from one coil. 


oh ~~ roo ‘ y . 
of. | SsSSses | L2SSla | aSB2RS | RSSSsE | Properties were : 
1 © TBAB Riche bee beh Berio bet tee fier beret: t-te ber ber both Brass—0.1 per cent proof 
Es Fe anaaaaa aAagaaan ANNAIAANN AANANAAN . . 
a3 | stress 6.82 tons per sq. in., 
oe = — —_—————| elongation on 2 in.—70 per 
® 0 NATO M IN rOtoo znocaans egonsas | cent, otherwise as in Table I , 
ry ple. ~ c Omi —T ~ _ . 5 
Ses GSRRRS SRILRSR AGAABH AAA minw | for thick brass. ' 
Soa (terres eer ere tes eres | Stabilized steel, skin passed— 
Ree _______| Hardness 44 Rockwell B, yield 
re re c | point 11.6 tons per sq. in. 
eT ———————| (taken at the limit of proportion- 
= | " ° : doe . 
*|a ° _| | | ality)—otherwise as in Table I. 
S/he , a : 
~ [ke o o o w 
S . ok BM ee Toel Surfaces 
ba Q o —) —) - 


tatiana —- -——__--——_ | The range of tool surface 

S ak Bs cole Rl roughness of 0 to 20 micro- 
eimias 3 1601 on Sn o+ | inches(') has not previously 
en - —————| been examined and thus both 





Swift Cupping Results 
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~ a | die; (d) rough punch with smooth 
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= +A _ _|_| |_| | | roughness of 0 to 5 microinches, 
> art aeis 4 ae centre-line average and rough, 
= a 4 aPC denoted R, were within the range 
5 7/Q om | | | 18 to 20. To obtain the smooth 
§ to - surfaces on punch and die, they 
a RI DDDDDD DHNDDDH MMMM womeoee | were abraded ina lathe with 600- 
= . * . 
> 2 SS —____—_—_—_——| grit silicon-carbide paper and 
- § le | then with 0.25-micron diamond 
| e 2 nanny Mem mame nnnnnn| paste. Stylus travel for the 
= e a “* Talysurf ” measurements was ‘ 
nnn — | fadial and measurements were . 
eS fa taken at points A, B, C and D 
7 = ‘a: . y . 
n S penn NEEM ANNKNM | Yenene (Fig. 1), at 60-deg. intervals 
= | around the tools. 
jes I a S For the rough surfaces, the . A 
" 2 » E | die was abraded radially to 
a 3 3 3 3 | simulate drawing wear and the 
3 c : g q * — | punch was roughened circum- 
= & s ow S 2 .@ S $3 .@d = 8 .F : : 
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aa a Sa hT ee er | im practice than severe wearing. 
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grade 60 silicon-carbide paper 
backed by a felt pad and soaked 
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in paraffin to keep the paper free-cutting. Surface 
finish measurements were taken at 60-deg. intervals 
around the die by circumferential stylus travel at 
points A and B* (Figs. 1 and 26) and at the same 
intervals, using radial travel, around the punch 
(points C and D),. 

At the blending in of curved and flat surfaces for 
the tools the radii, checked by replica and shadow- 
graph techniques, did not vary by more than 0.07 mm. 
total from the standard value(' 


Metal Blank Surfaces 

The surface quality of rolled strip varies, not 
only in roughness, but in other ways, such as 
adherent scale, lubricant, drying or pickling 
residues, rolling marks, etc. For the basic purpose 
of this work, therefore, surface roughnesses on the 
blanks were produced artificially by multi-direc- 
tional abrasion. Two surface roughnesses in each 
material were first measured representing about 
the highest and lowest values normally supplied 
commercially for drawing purposes. 

These were :— 

Microinches C.L.A. 


Aluminium and brass % Smooth 0to5 
Rough 15 to 20 

Steel .. . as - Smooth 35 to 45 
Rough 60 to 70 


Smooth and Rough are denoted by S and R in 
Table V. 

The surfaces were then prepared to these finishes 
in various ways using different grit papers and 
emery cloths, in oil and paraffin, with and without 
felt backings. All rolling marks were removed and 
all surfaces were, as far as was possible, made non- 
directional. ‘‘ Talysurf” readings were taken on 
both sides of each blank at four positions, 90 deg. 
apart and approximately | in. in from the edge. 
Stylus travel was radial. 





* To traverse the stylus of the “ Talysurf”’ in a circumferential 
direction on the die radius was not possible using normally supplied 
accessories, so a modification was made to the instrument. This took 
the form of a small block (see Fig. 5) which turned the pick-up through 
40 deg. This, in conjunction with the radius attachment, allowed 
measurements to be taken in bores down to about 0.05 in. The only 
criticism of this arrangement is that the stylus traversed sideways 
i.e., 90 deg. to normal) but on checking with an etched glass standard 
there was no indication of error 
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Procedure and Results 

All the blanks were swabbed with trichlorethylene 
before testing, allowed to dry and lubricated. The 
same punch and die (from press A) was used 
throughout the tests, the only modifications being 
to the surface roughness. The sequence of testing 
was to draw in ascending order of metal roughness 
to avoid, as far as possible, effects of pick-up. In 
fact, pick-up only occurred once, and that during 
the last steel tests. After each combination of tools 
had been tested, surface measurements on them 
were repeated to check for any variation in rough- 
ness due to drawing. No variation occurred at 
any stage. 

The full listed results are given in Table V and 
Figs. 6 and 7 give the plots of differences in L.D.R. 
due to tool surface quality for smooth and rough 
material. Fig. 8 illustrates the effect of material 
surface quality for different tool combinations. 

It should be emphasized in interpreting the 
results that the smooth and rough values of the steel 
blanks are much higher than for the brass and 
aluminium. Bearing this in mind, the most impor- 
tant features which the experiments demonstrated 
were :— 

(a) Considering the overall tool and surface 
roughness combinations, the only metal which gave 
differences in Limiting Drawing Ratio outside 
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of two increments was the aluminium, for which 
differences rose to five ; 

(6) Blank surface roughnesses for brass and 
aluminium made little difference to L.D.R., though 





Fig. 5 (left).—Arrangement for 
tool surface measurement showing 
modtfication to pick-up assembly 


Fig. 6 (above Change in Limit- 
ing Drawing Ratio with tool surface 


roughness —smooth material 
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Fig. 7 





Change in Limiting Drawing Ratio with tool surface 
roughness—rough material 


with a rough punch and smooth die with aluminium 
the drawing performance of the smooth material 
was two increments better ; 

(c) With all combinations of tooling, the rough 
steel drew better than the smooth ; 

(d) Surface quality of tools will have to be con- 
trolled to closer than 20 microinches, centre-line 
average, if the maximum deviation in Swift cupping 
results is to be kept within one increment. 


Discussion 


Though the investigation can be considered to be 
limited in both material and surface roughness range 
examination, the combination of the correlation 
and roughness tests required hundreds of cupping 
tests and thousands of surface finish readings. 
Sufficient evidence is available from which to draw 
reliable conclusions. For aluminium, in particular, 
it has been clearly revealed, both from the corre- 
lation tests and the surface roughness tests, 
that the increment in Limiting Drawing Ratio 
should be doubled from 0.025 to 0.050 to give 
comparable results with brass and steel. Similarly, 
if correlation between presses is to be expected 
within one increment, tool roughness range should 
be reduced to 0 to 10 microinches, centre-line 
average. The range of 0 to 20 microinches allows 
no closer definite agreement than two increments of 
L.D.R. The more limited range would seem to 
favour the use of tungsten carbide tools, where wear 
of surfaces is very much less. 

It seems clear that the careful testing needed to 
produce reliable results using the test in its present 
form is impossible in use as a shop floor test and 
is nearly impossible and certainly very expensive 
to investigate as a standard. Currently, universities 
and research and industrial organizations, in order 
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to participate in the investigation of the test, must 
be equipped with, or have access to, surface rough- 
ness measuring instruments together with attach- 
ments for measuring on radiused surfaces. Atten- 
tion has not been paid to these features in the past 
but they would appear to be necessary in the future. 
Nevertheless, it is only by extremely careful and 
possibly tedious investigation that a simple and 
reliable shop floor test, which is certainly needed, 
can be developed and the governing variables of 
the cupping operation specified. 

In conclusion, a brief comment is necessary on 
the type of fault or trail mark discovered in the 
correlation tests on aluminium. This fault was not 
exposed by centre-line average figures on the 
“* Talysurf ” and can only be overcome by ensuring 
that the tool grinding and hand dressing operations 
do not leave such faults in their wake, or by speci- 
fying a “ peak-valley height” for the working 
surfaces. 
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PRESSING 








CCORRUGATIONS, of the type illustrated in 

Fig. 1 can have a dual role. As a decorative 
feature, they relieve the plain surface and improve 
the general appearance of an article, or they can 
provide a very efficient gripping surface when it 
becomes necessary to apply torque to the part. 
In this case the cylinders came in the former 
category, and to add to their appearance, the length 
of the grooves was different—alternate members 
being long and short, appearing for a little more 
than a third of the distance along the cylindrical 
wall. 

The cylinders were initially produced by impact 
extrusion, and the final thickness of the material 
prior to forming the corrugations was about 0.01 in. 
The shells were not trimmed until after pressing 
the grooves as any tendency toward distortion would 
mean the trimming operation was again required, 
thus repeating an operation which is easily handled 
at a single workstage. 

The press-tool for forming these grooves is of 
comparatively simple design and the chief character- 
istics are shown in Fig. 2. For this process 
hardened balls are used as forming members, and 
are so arranged around the periphery of the shell 
that when the top tool pushes the shell downward, 
the balls “iron” the corrugations into the material. 
For illustration purposes the drawing is exaggerated 
as the actual depth of groove required is not so 
great as shown. The balls appear to stretch the 
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Decorative Corrugations 


into an 


Aluminium Cylinder 


By “ TARENTFORD ” 


metal rather than distort it, because the outside 
diameter is held closely and prevents any but an 
upward movement of the pieces. 

The long cylinder is initially placed in the 
component locator “A,” and the descending ram 
causes the top punch “B” to push the shell 
farther down into the die until it makes contact with 
the protruding balls let into the side walls of “A.” 
These balls are held in place by heavy-gauge springs 
and holder ‘“‘ D ”—which is specially coned to form 
a seating and ensures a firm grip on each ball, at 
the same time providing a square shoulder against 
which the spring can exert the necessary pressure. 
The balls forming the long grooves operate first, 
and as the shell is pushed down into the tool, the 
remaining corrugations are pressed. 

The process is completed when the shell bottoms 
against the pad “H,” and a pneumatic cushion 
lifts the article from the die or locator “A.” The 
upward movement causes the balls to move out- 
wards and upwards but the springs retain them in 
place against the walls of the shell. The amount 
of movement given to these balls is thus small. 
The downward pressure causes them to move inward 
and lock against the countersink made in “A,” 
and also retains and prevents them falling into the 
die aperture. Some care is therefore necessary in 
the production of the ball cavity, they must assemble 
easily during the initial construction of the tool, 
and remain in place with a movement of only a few 





Fig. 1.—Corrugations on a shell 
of this type are useful as a de- 
corative or utilitarian feature, 
but their introduction creates an 
unusual tooling problem in both 
design and manufacture 
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Fig. 2.—-A massive bolster is the UPPER HECTOR 
BOLSTER 
feature of this tool together with the (a) om 4. ~ stax - 
method of controlling the balls that \N (K) _(L) (B) rn 
form the grooves. Spacing the latter + Fp 
at imtervals provides the necessary 1 7 


ections to form the grooves 








thousandths of an inch during 
the release of the component. 

Fig. 3 is a composite drawing 
showing how this is accom- 
plished. The first stage is the 
boring of deep countersinks at 
the required distances round the 
periphery of the detail. These 
are so arranged to prevent the 
balls from entering the die too 
far, and in fact control the depth 
of the groove imparted to the 
component. A typical hole is 
shown on the left-hand side of 
the drawing. 

Next, a slot is necessary to 
allow a ball to drop into place 
when the long sleeve is located 
in the bolster and to provide a 
clearance for the ball holders 
“D”; this is accomplished by 
sinking a cutter on a vertical 
milling machine as shown on the 
right-hand side of this detail at 
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Fig. 3. Only enough material is 
machined away to allow a ball to 
drop in place, and the circular 
portion of the countersink is retained to hold the 
ball. The flange is milled away to give the required 
clearance for the spring-retaining plate “ F ” and 
three screws securely hold it against the upward 
pressure as the ram rises. As this detail was of 
considerable length and matching each slot with the 
holes bored in the bolster to clear the balls was 
essential, a method was needed facilitating easy 
assembly with all the holes correctly aligned. 

Detail “A” was thus finished ground on the 
outside diameter which locates in the bolster and 
then placed in an ordinary domestic refrigerator and 
allowed to remain there overnight. There was a 
difference of only 0.0005 in. between the two 
diameters—the die being, of course, that much 
larger, but on quickly taking it at a temperature 
below freezing it was easily dropped into the bolster 
and secured by the screws when it was assured the 
parts matched correctly. A final skim through the 
bore on an internal grinding machine removed 
any distortion that may have occurred. 

There is the possibility of a shell adhering to the 
upper tool, and an upper ejector “ G ” attached to 

















om | 


the rod “ K” is used to free any shell that may 
stick to the punch. The ejector is located in a 
recess in the top bolster and a hole is drilled 
alongside the ejector to permit any air trapped in 
the shell to escape. 

Long shells require a high bolster for the lower 
tool especially when it is necessary to carry the 
component a long way into the die. The drawing 
is an example of this condition, and the thick walls 
of this bolster are needed in case heavy strains 
cause it to burst. Aluminium details of this 
thickness are not in this category and even an iron 
bolster, instead of a steel member which is 
occasionally used, is wummecessary. Finally, a 
highly-polished surface is essential as a means of 
promoting an excellent finish to the component. 
The balls take care of the grooves but the removal 
of all sharp edges round the ball cavity is undertaken 
by a tiny pencil grinder and polished as a precaution- 
ary measure. 

About } in. is left on the end for trimming. 
Drawing the shell and following this with the array 
of grooves, does cause considerable waviness about 
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Fig. 3.—A sketch of the ball holder or die showing how the 
countersinks for retaining the balls are produced 


the top edge, and this is corrected with the set-up 
illustrated in Fig. 4. Here the shell is located on 
a mandrel by the locators “ C ” and controlled for 
position by the stop “EE.” Movement of the 
expander “A” causes the locators to move outward 
and hold the shell on what is a truly circular portion 


of the diameter. Circlips prevent the locators from 
falling apart and a trimming tool, mounted at the 
rear, removes the unwanted material and restores 
a correct edge. In order to maintain a perfectly 
flat face in relation to the locators, the stop “ E” 
is recessed into the expander and finally held in 
position by means of the threaded portion. 

Some consideration was given to the possibility 
of producing these grooves during the impact 
extrusion process and had conditions made this 
possible undoubtedly it would have been more 
economical to manufacture these cylinders in this 
manner, but varying numbers of grooves on shells 
having the same diameters meant that a single 
extrusion tool of simple characteristics was able to 
produce them quickly and the press tool introduced 
the corrugations; often only comparatively small 
quantities were needed of one particular type and 
it was thus possible for production to proceed on a 
long run while a few shells were put through an 
alternative press tool. No attempt was made to 
oil the components for this corrugating process and 
there was virtually no marking of the side walls. 

This process is applicable to other forms of 
production, one of them being the pressing of a 
keyway in a cylindrical article, and the intro- 
duction of a ball in this manner is a much 
more effective and cheap way of making the die 
than endeavouring to machine it from solid metal. 
Control of the ball is an essential feature of the 
design, and heavy-gauge springs are necessary 
rather than those made from thin wire as the balls 
must not retract when the component starts to lift. 
Finally, though the balls are held tightly, they are 
still not completely restrained from rotating as the 
punch descends, and allow the balls to move and 
continually present a fresh surface to the shell 
wall; thus flats are never worn on them and the 
finish produced is always of a high quality. 
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final operation and this is 
accomplished with the aid 
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here. Simplicity is the 
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An Introduction to the 


THEORY AND PRACTICE 
OF FLAT ROLLING—2 


By the late C. W. STARLING, B. Eng., A.M.I.Mech.E. 


(Continued from page 690, September, 1960 issue) 


THE ROLLING PROCESS 

FROM the earliest days of the Christian era, 

metals such as lead, gold and silver, were 
known and crude methods of casting irregular 
shaped objects were in use. The metal workers 
of those days had already found that cast objects 
tended to be brittle and had learned the technique 
of casting bars and forging the metal into the required 
shape by beating with stone hammers. Objects 
made from these easily formable metals had 
insufficient strength for any real practical use and 
they were used mainly for decorative purposes. 

Even with soft metals, hand hammering was a 
laborious process and over 2,000 years ago in the 
Far East, heavy stone hammers had been made and 
mounted in groups with a water wheel driving them. 
With the advent of a technique for smelting iron 
from iron ore, it became apparent that for any real 
use to be made of this new “‘ wonder metal,” more 
effective machinery would be required. 

As with many major inventions, it is impossible 
to say who was responsible for the first rolling mill. 
It is known that simple wooden rollers, mounted in 
pairs on a bamboo framework, and turned by hand, 
were used for extracting sugar cane in the early part 
of the fifteenth century. It was a small step from 
this to a heavier pair of metal rolls to roll the soft 
precious metals, followed by attempts to roll red- 
hot steel in small bars. Although no one man can 
be said to have invented the rolling mill, is it known 
that the great scholar Leonardo da Vinci in one of 
his many notebooks, had sketched his ideas for a 
simple metal-rolling mill. An amazing feature 
about this was that even before mills had been used, 
he had realized the necessity for back-up rolls and 
one of his sketches showed a pair of long, small- 
diameter rolls with narrow, larger-diameter rolls, 
supporting the middle of the working rolls. About 
this time, in the middle of the 15th Century, simple 
mills were being made on a very small scale to make 
gold lace and for other decorative work in soft 
metals. 

Little progress was made in rolling until the 
beginning of the 17th Century and there is evidence 
to show that simple 2-high mills with cast-iron rolls 


mounted in wooden framework, were being used 
for rolling lead and tin into sheets. Some attempt 
was being made to gear the two rolls together and 
to adjust the gap by wedges. About this time too, 
the possibility of using grooved rolls was realized 
and simple bars were being rolled in lead. By the 
end of the century, larger iron rolls were being cast 
and heavier mills were being built with horses to 
drive them and eventuaily with water-wheel drives. 
It was now becoming possible for a more powerful 
mill to roll hot-iron plates as well as the softer 
metals. 

From these first crude attempts to roll iron there 
was a slow but steady development in rolling mills 
and by the middle of the 18th Century the mill was 
beginning to look like a crude version of the modern 
one. The development of mills was restricted by 
the power available and it was soon found that small- 
diameter rolls required less load on them and, there- 
fore, a lighter housing support and less power. 
The idea of using large supporting rolls for small- 
diameter working rolls was then put into practice 
to give a “4-high” mill almost 300 years after 
Leonardo da Vinci had first suggested it. For the 
next 100 years there was little change in basic mill 
design, but the size of rolls and mill housings 
increased enormously, and the whole art of rolling 
was changing from a simple, leisurely process to a 
high production process and the advent of the steam 
engine around the end of the 18th Century helped 
enormously in increasing mill outputs. 

Now that the practice of rolling was well estab- 
lished, inventors were quick to see the possibility of 
different roll combinations and in the second half 
of the 19th Century there was a constant flow of 
patents dealing with rolling mills. A number of 
the roll arrangements patented around this period 
are shown in Fig. 17. Most of these had a short 
life, if used at all, and the simple 2-high, 3-high or 
4-high design maintained their position virtually 
unchallenged until relatively recent times, when 
most of these old roll combinations have been revived 
for special mills. 

It will be seen, therefore, that almost 200 years 
ago rolling mills had virtually taken up their present 
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form and most of the ancilliary equipment had been 
in use in a crude form. Development consisted of 
vast increases in power and size, with steam engines 
reaching as much as 15,000 to 18,000 h.p. It is 
interesting to note at this point that many steam 
engines of considerable age are still giving excellent 
service in driving slow-speed heavy-duty mills and 
it is only in recent years that the last of the water- 
wheel drives have been finally removed. 

While the rolling mill has been developing as a 
machine for the working of metals, its place in the 
whole structure of steel manufacture has become 
firmly established. A large proportion of the steel 
in use in the world has passed through a rolling 
mill at some stage in its production and only a small 
percentage is cast or forged directly from the ingot. 

The general procedure for manufacturing rolled 
steel has, to a large extent, become standardized, 
high-purity iron being obtained from the blast- 
furnace, then converted into steel and cast into 
ingots ready for rolling. For high-production steel 
making the open-hearth furnace reigns almost 
supreme and furnaces up to 250 tons capacity are 
in use. These furnaces produce a large quantity 
of steel at intervals of five or six hours, but they are 
now competing with the Bessemer converters, which 
produce smal! quantities at much more frequent 
intervals. In small production of high-alloy steels 
or steels with a very accurate analysis, the arc 
furnace is coming into prominence and it is probable 
that all high-alloy steel will, in future, be made in 
electric-arc furnaces. 

Whatever type of furnace is used to produce 
the steel, it is almost universal to cast from the 
furnace into ingots which may vary from a few 
pounds in weight for high-alloy steels to 25 tons or 
more for sheet and plate rolling. 

Having obtained an ingot of a suitable size, it is 
rolled into sheet, strip, plate, bar or sections in a 
suitable rolling mill. Irrespective of the type of 
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Fig. 17.—Some of the roll arrangements 
patented in the second half of the 19th 
century) 
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a rolling, the actual housing designs are 
‘4 almost identical and it is in different 
[a arrangements of a number of rolling- 
ai gl mill stands and different roll arrange- 


ments in each stand that the mills vary. 
In general, most mill housings are of the form shown 
in Fig. 18 and this has persisted with little change 
since the very early days of rolling. It provides 
slides to carry the roll-bearing chocks and a screw- 
down system for applying !oad to the rolls. 

When rolling from an ingot into sheet, strip or 
plate, it is usual to roll the ingot down to a slab of 
suitable width for the finished product and of a 
thickness which can be finally reduced to the finished 
gauge, giving the correct metallurgical properties. 
This first breaking-down process from ingot to slab 
is usually carried out in a slabbing or cogging mill, 
mill, which consists of a pair of rolls and a screw- 
down arrangement which allows a high lift of the 
rolls to accommodate a wide slab on edge. One, 
two or three grooves are often cut in these rolls to 


Fig. 18.—A typical rolling-mill housing. This particula 
housing is for a large 4-high mill with rolls 24 in. and 56 in. 
dia. and 88 in. barrel 


[Courtesy of W. H. A. Robertson and Co. Lid, 
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Typical roll, with three edging holes, for large 
slabbing mill 


Fig. 19 


allow the edge of the slab to be rolled square and 
accurate, as shown in Fig. 19. More than one 
groove is necessary, as the slab may be turned from 
side to edge two or three times during the process 
of reduction depending on the size of the ingot and 
finished slab. A typical rolling schedule is to bring 
the ingot on edge, bottom first, to the mill and give 
it one relatively light pass to clear scale and fins, 
followed by perhaps two heavier passes to bring it 
down to somewhere near the finished width. It is 
then turned to the flat and given several passes to 
reduce it to perhaps 14 in. thick. Turning back on 
edge, it is given one or two passes through the 
14-in. edging hole to square the edges and reduce 
the spread to give approximately the correct width. 
The slab is again dropped on to the flat and rolled 
down to say 11 in., after which it is turned on edge 
and given a pass through the 11-in. edging hole to 
bring the width back as required and to square the 
edges of the slab. Again it is brought on to the flat 
and rolled down almost to the finished thickness, 
turned on edge and passed through the 9-in. hole 
to obtain the correct width and given a final pass on 
the flat to give the finished thickness. This 
procedure is necessary to obtain an accurately 
shaped slab, but in high production rolling, it is 
sometimes necessary to sacrifice a little in slab shape 
to obtain the output, in which case the slab may be 
only turned on edge twice. 
Fig. 20 is a photograph of a 
modern high-lift, high-output 
slabbing mill, capable of rolling 
slabs up to 72 in. wide, with an 
output of 45,000 tons per week. 
The modern practice, however, 
is to use a universal mill when 
very high production is re- 
quired. In this type of mill, 
horizontal rolls are used to roll 
down the ingot to the slab, as 
in the slabbing mill, but vertical 





A large modern high-lift 
mill, rolling slabs up to 
72 in. wide 


Fig. 20 
slabbing 


f Steel Co. of 


Wales Ltd 


rolls are also used to control the width of the slab at 
the same time as the thickness is being reduced. The 
ingot is delivered to the mill on edge, bottom first, as 
for the slabbing mill, but after two or three passes 
to give the approximate finished width, it is turned 
to the flat and rolled down directly to the finished 
thickness, the vertical rolls being used to control the 
width. Fig. 21 is a photograph of a modern 
universal mill capable of producing over 60,000 
tons of steel per week. 

For plate production, slabs up to 12 in. or 14 im. 
thick may be required and they are rolled down into 
plates varying from a fraction of an inch to several 
inches in thickness. The most common type of 
plate mill, which is now dying out, is a simple 
reversing 2-high mill which breaks down the slab 
part way to the finished gauge, followed by a higher 
speed finishing reversing mill. This is economical 
in rolls, as the breaking-down or roughing mill 
does not require a high degree of smoothness of the 
roll surface and the finished slab surface is controlled 
by the second mill, in which the rolls are changed 
more frequently. The surface quality of the plates 
from a mill of this type is not high and cannot 
compare with that obtained from a semi-continuous 
or continuous mill. In common with most types 
of rolling, the tendency is now to change to four- 
high mills to obtain a greater accuracy in gauge and a 
more consistent product. In order to cope with the 
increasing demand for plates of all types, the semi- 
continuous mill is becoming the standard method of 
rolling. In this the slab is rolled down in a large 
2-high or 4-high reversing mill, after which it 
passes through a train of three or four 4-high 
finishing mills. This speeds up the process 
considerably, as only one pass through the finishing 
mills is required and perhaps three passes through 
the reversing mill. The time of rolling in the 
reversing mill can be made to balance the time of 
the single pass through the finishing mills as, of 
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course, the slab will be much shorter in the roughing 
mill than it is in the finishing train. A very high 
degree of surface finish can be obtained on the 
plates as the rolls in the finishing stand can 
be changed as often as desired. For maximum 
production of plate a fully continuous mill is 
required in which a roughing train of perhaps three 
mills is used, followed by a finishing train of three 
or four mills. The capital cost of a continuous mill 
is extremely high and it is unusual to lay one down 
purely for plate production. It is, however, fairly 
common for the lighter plates to be rolled on a 
continuous strip mill. 

In the rolling of sheets, a similar process is 
carried out except that the slab is reduced to gauges 
in the order of ; in. and coiled before further 
processing. Again, layouts, similar to those for 
plate mills can be used, allowing for the greater 


reduction which necessitates a greater number of 


Passes in a semi-continuous reversing mill or more 
stands in a continuous mill. It is usual now, in a 
continuous strip mill rolling a slab from 6 in. to 
8 in. thick down to 0.080 in. to 0.125 in. thick, to 
have four roughing mills 
and six finishing stands. 
Fig. 22 is a photograph 
of a modern strip mill, 
rolling up to 72 in. wide 
with an output of 50.000 
tons per week. Narrower 
mills are more or less a 
scaled-down version of 





Fig. 22.—The  fimshing 
stands of a modern wide 
strip mill, capable of rolling 
almost 50,000 tons per week 


[Courtesy of Steel Co. of Wale 
Lr 
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this. Virtually, all hot-rolled 
coil is now rolled on semi- 
continuous or continuous strip 
mills, but for relatively low 
outputs, interest is again being 
shown in the single -stand 
Steckel mill. This is a revers- 
ing mill in which the coil is 
wound on a reel at each side 
of the mill, as in cold rolling, 
but in order to maintain the 
correct rolling temperature, the 
coilers are each surrounded 
by afurnace. This type of mill was first used many 
years ago and was popular for a short time, but 
went into disuse, probably because of the high 
heating costs. In the modern version of this mill 
with modern furnace techniques, the cost per ton 
of heating the coil is being reduced and it is again 
becoming a possible method of obtaining relatively 
low tonnages of alloy strip. 

The surface finish of hot-rolled strip from a 
continuous mill can be extremely good and it is 
now becoming common to make many fabricated 
components from hot-rolled, rather than cold-rolled 
sheet. For example, motor-car chassis members, 
brake back plates and similar heavy-gauge sheet 
articles are now often made from hot-rolled sheet. 
There is, however, a continually increasing demand 
for all gauges of cold-reduced sheet and strip and 
the wide range of qualities and alloys make it 
necessary to make use of a much greater variety of 
mills for cold reduction. 

The simplest type of cold-reduction mill is a 
non-reversing 2-high mill, in which hot-rolled coil 
is passed through the mill, recoiled and returned for 
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Fig. 24 (right).—Small hand-turned jewellers’ 


[Courtesy of W. H 


further passes, until the final gauge is obtained. 
This is a slow process and this type of mill is 
virtually obsolete, although there are a few modern 
versions still being built. One of these, used for 
rolling brass strip, is shown in Fig. 23. A coil is 
passed through the mill, recoiled and transferred 
to a conveyor which carries the coil back to the 





Fig. 25 Large 
mill rolling 


reversing 4-high 
stainless steel 


Robertson and Co 
Ltd 
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front of the mill for the next pass. When rolling 
large tonnages of an identical gauge and size, so 
that there is a constant stream of coils being trans- 
ferred round the conveyor, this mill is worthy of 
consideration, as the electrical equipment, which 
now often costs more than the mill, can be simplified 
and built much more cheaply. For rolling very 
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small quantities of narrow material, the simple 
2-high mill is still popular as represented by the 
jeweller’s mill, shown in Fig. 24. 

The reversing 2-high or 4-high single-stand mill 
is perhaps the most common of all and has main- 
tained its supremacy for many years. In the 
reversing mill, the coil is passed backwards and 
forwards through the mill from one reel to the 
other until the required gauge is reached. It has 
the advantage of being extremely versatile in that 
a wide range of gauges can be rolled from a range 
of hot mill band gauges, simply by varying the 
number of passes through the mill. It is also 
possible to maintain an accurate gauge, as adjust- 
ments can be made on each pass, so that on the 
final pass it is relatively easy to maintain the gauge 
constant and accurate. 

The largest single-stand reversing mill in this 
country has a barrel length of 80 in. and rolls 
sheet, particularly for car-body work up to 72 in. 
wide. Fig. 25 shows a reversing mill a little 
smaller than this, which was built particularly for 
the rolling of stainless steel. There are com- 





Fig. 27.—The BISRA mill shown 

in the manufacturer’s workshop 

The unusually large gap left under 

the screws for provision of load- 
meters can be seen 


Robertson and Cx 
Lid 


(Courtesy of W. H. A 
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Fig. 26.—A typical small 4-high 
reversing mil shown in the manu- 
facturer’s workshop before delivery 


(Courtesy of W.H. A. Robertson and Co 
Lid 





paratively few large reversing mills and by far the 
greatest number of mills of this type roll strip in 
the range 6 in. to 18 in. wide. A typical smaller 
reversing mill is shown in Fig. 26. It may be 
interesting to mention here that in order to carry 
out research into the rolling of metal, an experimental 
single-stand reversing mill was built for the British 
Iron and Steel Research Association and although 
it is representative of a normal production mill, 
it has various interesting modifications. For 
example, arrangements were made in the design 
of the mill to enable work-roll diameters to be 
varied from 3 in. to 7 in. Powerful coiler motors 
were fitted and the electrical control circuits 
embodied many of the latest techniques, some of 
which were still under development. This mill 
is also fitted with a full range of instruments to 
record rolling variables, such as screw-down load, 
drive-spindle torque and strip tensions. This is 
shown in Fig. 27. 

The development in cold rolling has been 
similar to that in hot rolling and in order to obtain 
the very high outputs required under modern 
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Fig. 28 (right A typical 
two-stand high-speed temper 
mill (Davy-United 


[Courtesy 


Fig. 29 (belou Modern 
high-speed 5-stand tinplate 
mill (Davy-United 


[Courtesy of Steel Ce 


conditions, more use is being made of the multi 
stand continuous mill. The simplest 
continuous mill consists of two single-stand non- 
reversing mills set in line with each other, with the 
coil feeding from the roll through both mills and 
rewinding. At first these mills were placed at 
some considerable distance apart and the strip 
allowed to loop between them. It was quickly 
found, however, that application of tension between 
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the mills helped considerably in obtaining gauge 
and maintaining good shape in the rolled material, 
but this complicated the control of the mill to some 
extent and the problem is discussed in a later 
chapter. Control of the mill was improved by 
placing the mill stands as close together as was 
reasonably possible and modern technique is to 
allow just sufficient room between stands for a man 
to enter to feed the mill or to remove scrap. The 
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Fig. 30 


2-stand mill is not very common to-day, as the 
reduction obtained in the two stands is not sufficient 
for the metallurgical properties required in most 
cold rolled sheet. It is, however, the standard 
arrangement for temper-rolling tinplate sheet, 
when it is common to have one stand with bright 
rolls and one stand with shot blasted rolls, to give 
a roughened surface on the rolled sheet. A 
typical 2-stand temper mill is shown in Fig. 28. 
Perhaps the most common tandem mill is the 
3-stand mill and a common overall reduction from 





Fig. 31.—A C.M.P. 4-high 
driven back-up-roll mill 


{Courtesy of W. H 
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of Wales Lid 


[Courtesy of Steel Co 


tand tandem mill (Davy-United 


the hot band in a mill of this type is 50 per cent to 
70 per cent. Again the biggest mill in this country 
has a barrel length of 80 in. and rolls sheet up to 
72 in. wide, particularly for car-body work. For 
rolling large quantities of tinplate, the 5-stand 
tandem mill has become standard and it 1s usual 
to roll from a hot band gauge of 0.070 in. to 0.084 in. 
down to tinplate gauges from 0.007 in. to 0.012 in. 
A typica) modern tinplate mill with a finished speed 
of 4,000 ft. per minute is shown in Fig. 29. It has 
been suggested that as the market for the lighter 
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gauges of tinplate increases, it may be necessary to 
use a 6-stand mill. This, however, is not the real 
answer, as there is a minimum thickness which can 
be rolled economically on a given size of work roll 
and adding a further stand will not necessarily 
reduce the possible finished gauge. It would, 
however, enable a heavier hot-mill band gauge to 
be used for rolling normal tinplate gauges and so 
help to increase the hot-mill outputs. 

The tandem mill which is coming into prominence 





Fig. 33.—A Sendzimir mill with a 

1, 2, 3, 4 roll arrangement. The mill 

stand only 1s shown, with no coiling 
equipment 


{Courtesy of W. H. A. Robertson and Co 
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Fig. 32.—Small Sendzimir mill 
with a 1, 2, 3 roll arrangement 


[Courtesy of W 


H. A. Robertson and Co 
Lid. 





for a wide variety of rolling, is the 4-stand. This 
will tackle anything from sheet to the heavier 
tinplate gauges and a modern example is shown in 
Fig. 30. When rolling sheet with a shot-blast 
finish on the last stand, an overall reduction of 
75 per cent is quite within its capacity and with a 
little care in operating, it is possible to go as low as 
50 per cent. This, therefore, covers the range of 
most cold-rolled sheet requirements. By using 
bright rolls in all stands and a suitable rolling oil, 
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it is possible to roll tinplate 
gauges down to 0.012 in. and 
even less than this if some 
little drop in output can be 
tolerated. This mill is becom- 
ing so popular that some 
3-stand mills are being con- 
verted to 4-stand, because of 
this flexibility in the type of 
orders which can be rolled. 
There is, however, a consider- 
able problem in selecting the 
rolling oil for a 4-stand mill, 
as to date there is no single oil 
which can be used to roll all 
the different gauges which can 
be put on this type of mill. 

Although the main trend in 
recent years has been in the 
high production of various grades of drawing steel, 
there is still a considerable market for alloy steels, 
foil and light gauge strip. These all require special 
mills for cold reduction. 

It is well known that for rolling light gauges, 
particularly in hard alloys, the smaller the work 
roll, the easier it is to roll and the less power is 
required. The reason for this is discussed in the 
next chapter. The tendency has been, therefore, 
to reduce the size of the work roll as far as possible. 
In the normal 4-high mill there is a practical 
limit on reducing the work-roll diameter, as the 
drive is taken through the work-roll neck and it 
must be sufficiently strong to stand the torque, 
bending and shock loads. One development of a 
4-high mill which is becoming popular, is that in 
which the back-up rolls are driven and the work 
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Fig. 34 (left).-A 2-high mill for 
rolling aluminium foil, with hydraulic 
roll loading 


[Courtesy of W. H. A. Robertson and Co. 
Ltd 


Fig. 35 (below).—A small hydraulic- 
ally loaded 4-high mill. The jacks 
are below the bottom chocks 


[Courtesy of W’. H. A. Robertson and Co 
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rolls driven by friction only from the back-up 


rolls. The limit on the minimum work-roll size 
in this case is the resistance of the work rol] to 
lateral bending. This mill is usually reversing, 
with very heavy tensions and is used for reducing 
strip to light gauges, perhaps in the order of 0.003 
in. to 0.005 in. By using a small-diameter work 
roll, it is possible to obtain the required reductions 
with the minimum number of stops for intermediate 
annealing. The patents for this type of mill are 
held by the Co)i Metal Products Company and an 
example of one of their mills built under licence by 
W. H. A. Robertson and Co., Ltd., is shown in 
Fig. 31. Another type of mill which is becoming 
very popular for the rolling of light gauges in hard 
alloys is the Sendzimir, which uses the smallest 
(Continued in page 765) 
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possible work-roll diameter with a large number as 
backing rolls. In some cases the work roll is of 
little as 4 in. in diameter and each work is backed 
up by two backing rolls, which in turn are backed 
up by three rolls, which have bearings supporting 
them against the mill housing. An example of a 
small Sendzimir mill is shown in Fig. 32, and it will 
be seen that the mill is a very small unit compared 
to the coiling and uncoiling equipment. A larger 
Sendzimir mill is shown in Fig. 33 and it will be 
seen from the photograph that each work roll is 
backed up by two backing rolls, which in turn are 
backed up by three and subsequently four rolls, 
which run on bearings against the mill housing. 
This type of mill is particularly useful and is finding 
a great deal of use in the rolling of rapidly work- 
hardening alloys, such as stainless steel, where high 
reductions can be obtained without annealing. 
Extremely high strip tensions are used when rolling 
with a Sendzimir mill to reduce the vertical load 
on the rolls; any horizontal load on the rolls is not 
very important, as the backing rolls give some 
lateral as well as vertical support to the work rolls. 
It has been mentioned that in general the lighter 
the gauge being rolled, the smaller should be the 
work-roll diameter, but it is interesting to note that 





mills for rolling aluminium foil are in contrast to 
this. It is almost universal for aluminium foil 
mills to be 2-high mills, with a high barrel length 
to diameter ratio. An example of a modern foil 
mill is shown in Fig. 34. 

In the foregoing it has been assumed that all the 
mills have a cunventional mechanical screwdown 
arrangement which has been developed from the 
old-type mills, which started with simple wedge 
adjustments. In order to obtain the fast response to 
changes in roll load required for automatic correc- 
tion of gauge, it is probable that hydraulic loading 
will come rapidly to the fore in the next few years. 
Simple hydraulically loaded mills have been in use for 
some years and Fig. 35 shows an example of a small 
4-high mill with simple hydraulic loading jacks. 

Most materials after cold reduction become too 
hard and brittle to be of any practical value and it is 
usual to anneal to soften the steel and follow this by 
a temper rolling process which gives just sufficient 
reduction to obtain the ductility required. For 
temper rolling it is usual to use a 4-high non- 
reversing mill, but as mentioned earlier, for tinplate 
it is often necessary to use a two stand tandem mill 
to obtain the temper reduction required and give 
a shot blast finish. 

The actual operating techniques of the various 
types of mill are discussed later. 

(Series to be continued ) 





Press Tools 
(Continued from page 741) 


An interesting job which disproves the statement 
of many people, that the double-action press is 
useless for anything but deep drawing, is shown 
in Fig. 25. 

This is an article made in a single stroke ofa 
double-action press. It includes the operations of 
bending, stretch-forming, drawing, piercing and 
plunging. The tools used to produce the part 
shown are illustrated in Fig. 26. The sheared 
blank is placed in the swinging locators and on 
descent of the blankholder it is formed into a 
“U ” shape, over the semi-circular die form, and 
the centre is partially formed into the recess in 
the blankholder. The plunger slide next descends 
and the punch completes the centre depression by a 
combination of drawing and stretch forming. 

In the centre of the drawing punch a piercing 
punch is mounted and, as the punch touches 
bottom dead-centre, air is admitted to the cushion 
to drive the combined piercing and plunging punch 
upwards to pierce out a slug and plunge-up the 
flange around the centre hole. 


The development of this tool presented several 
problems of an unusual nature, among which was 
the large clearance between the inner and outer 
slides, a common feature on all drawing presses, to 
allow for some degree of self-centring of the punch. 
This was an undesirable feature for the tool in 
question as a cutting operation was included. 
The solution was to machine away the inner slide 
and fit an adjustable gib-strip, as is normal machine- 
tool practice. 





GAUGE AND TOOL AND POWER- 
PRESS EXHIBITION, 1962 


"THE list of definite applications for space at the 

next Gauge and Tool and Power Press 
Exhibition, which will be held from October | to 
10, 1962, has now been closed. Firmly booked 
space amounts to 52,000 square feet, compared 
with a total of 42,900 square feet in 1958, and the 
National Hall at Olympia, London, will be filled to 
capacity. 
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PICKLING OF 
STRIP 


the Brierley Hill Works of 


RICHARD THOMAS AND BALDWINS LTD. 


URING the last two years, Richard Thomas 
and Baldwins Ltd. have been producing high- 
quality silicon steel strip at their Brierley Hill Works, 
near Birmingham. The following describes the 
continuous pickling lines of this installation. 

The pickling section of the strip lines was designed 
and manufactured by the Kestner Evaporator and 
Engineering Co. Ltd., London, in close collabora- 
tion with the Engineering Division of Richard 
Thomas and Baldwins, Ltd. and comprises two 
continuous lines handling two sizes of strip. A third 
section is to be incorporated to pickle the steel 
strip after shotblasting treatment prior to the cold 
reduction stage. This line will differ considerably 
from the two lines already installed since pickling 
will be carried out by a spray system followed by a 
high-efficiency wash unit of a unique type. 

The two strip lines already installed are similar 
in design but vary in length and certain basic 
features. The first line comprises two 50-ft. long 
pickle tanks preceded by a pre-scrubber tank. 
The pickle section is followed by two spray wash 
tanks and an electrically-heated air dryer. ‘The 
acid used in the pickle tanks is a mixed sulphuric 





Fig. 1—Tt 


tanks in 


o Keebush pickling 
series, and right the 


wash tanks 





and hydrofluoric acid and the strip passes under 
tension beneath a series of ducking rollers which 
keep the strip immersed in the acid. During its 
passage through the wash section, the strip passes 
between spray pipes which wash off the residue 
carry-over acid. A series of 12-in. dia. rubber- 
covered mild-steel wringing-rollers remove the 
pickle acid after the strip exits from the pickle tank 
and similar rollers are fitted after the wash section. 
The design of the wringer-rollers is of a special type, 
pressure being maintained by air. The wringing 
pressure can be varied by adjusting air control 
valves. 

In the pickle section, rubber-covered mild-steel 
ducking-rollers hold the strip under the acid and, 
to assist threading, these rollers can be operated by 
electric motors to raise them above the strip-line 
height. The design of the rollers and the raising 
and lowering gear is of a special type and the 
complete operating gear is shrouded to prevent 
contamination by pickle acid. A particular design 
feature of the strip lines is that they are arranged 
for a minimum consumption of wash water. The 


wash tanks are connected in series and the water 
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flows counter-current to the strip, from the end wash 
tanks to the pre-scrubber tank. In the washing 
process the wash water becomes slightly acidified 
due to acid carryover and it flows by gravity to the 
pre-scrubber tank, where it is sprayed on to the 
strip. In this way a partial pre-pickle spray 
treatment is given to the strip prior to entering the 
main pickle tank section. The necessary make-up 
of wash water is added to the last wash tank in the 
line. 

The complete pickle plant comprising pickle 
tanks, covers, wash tanks and pre-scrubber tanks 
are manufactured in Keebush material, chosen for 
its high resistance to the corrosive effects of the 
mixed sulphuric-hydrofluoric acid. Heating of 
the pickle tanks is carried out by Keebush /Keebon 
external acid heaters and the necessary circulation 
through the heaters is provided by Keebush 


vertical glandless pumps. The heaters are of 


multi-tube horizontal type, provided with floating 
end-tube plate assemblies to counteract expansion 
effects. Steam for the heaters is provided at a 
pressure of 25 p.s.i.g. 


An important requirement of the plant is that of 


high-efficiency fume extraction. This is provided 
by Keebush 24-in. axial flow fans and suitable 
ducting. Offtakes are provided in the pickle tank 
covers which lead to the fan and chimney system. 
Preceding the fans Calder Fox scrubbers are fitted 
which remove particles of entrained acid in the 
vapour stream. By this means the acid in the 
vapour is reduced to a minimum and the vapours 
can be discharged through the Keebush stacks to 
atmosphere, without further wet scrubbing treat- 
ment. 

A unique feature of the plant is the wash water 
effluent arrangement. The wash waters are neutral- 
ized continuously in a neutralizer of special design. 





Fig. 2 (left A pickling tank 

with acid heater in the foreground 

and acid make up the tanks on 
the right 








The neutralizing media is a 10 per cent milk of lime 
solution which is made up in two mixing tanks each 
of 2,000 gal. capacity. This solution is made up 
and pumped through a ring main system to the 
neutralizers, which are situated some 300 ft. away 
adjacent to the pickle lines. The lime is delivered 
to the works in 20-ton loads and is stored in a 
20-ton silo, sited adjacent to the lime mixing tanks. 
The lime, in controlled quantities, is transferred 
from the silo to the mixing vessels where the 
(Continued in page 768 




















768 SHEET 





Strip Pickle Plant 
(Continued from page 767) 








Fig. 4.--Centralized control panel 


for the pickle line 





appropriate strength of solution can be made up. 
Bulk acid storage is provided by two 12-ton 
horizontal cylindrical mild-steel tanks for the 
76 per cent sulphuric acid, and two similar tanks 
for 20 tons of 83 per cent hydrofluoric acid. These 
acids are delivered by road tankers, and pumped 
from the tankers to the storage tanks by compressed 
air. The acid storage plant is situated some 300 ft. 
from the pickle lines and acid is transferred from 
the storage tanks to the pickle lines by a suitable 
pipework and pump system. Lead pipes and 
pumps are provided for the sulphuric acid and the 
hydrofluoric acid system is handled in mild-steel 
and polythene pipes. Adjacent to each pickle line 
is an acid measuring tank, one for each acid, 3 ft. in 
diameter by 3 ft. deep from which the required 
quantity of acid is transferred to the pickle tanks. 


An unusual feature of the hydrofluoric installation 
is that venting of the stock tanks and measuring 
vessels is carried out by a pipework system to the 
pickle tank covers. This eliminates having a 
separate venting system with scrubbing towers. 

Control of the pickle line is effected from a 
central panel adjacent to the line which houses 
all the starting equipment for the various pumps 
and motors. Adjacent to the motors of the pumps 
and other items, are fitted local push buttons, and 
warning lights on the electrical equipment ere also 
incorporated. 

Due to the siting of the acid storage and lime 
mixing vessels some 300 ft. away from the pickle 
lines, a separate control system is provided for 
these. This is situated adjacent to the acid storage 
section in a small building, which houses the lime 
mixing tanks and weighing equipment. 
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The second pickle line is very similar to that 
described above with the exception that a pickle 


section of 30 ft. length only is provided. This line 
is served by the central acid storage and line system 
described above. 

It is not possible to specify in detail the steel 
production from this line since it is continually 
increasing to keep pace with the increased usage 
of high quality strip. Nominal line speeds are 
130 ft. and 150 ft. per min., but it is possible to 
increase these speeds considerably to raise the strip 
output. 





INTERNATIONAL METALLIC CORROSION 
CONGRESS 
‘THE provisional programme of the above 
Congress, which will be opened on April 10, 
1961, by the President, Sir Harry Melville, K.C.B., 
D.Sc., F.R.1.C., F.R.S., has now been announced. 
Plenary lectures are to be given by Prof. Y. M. 
Kolotyrkin (U.S.S.R.)., Prof. P. Lacombe (France), 
Prof. H. H. Uhlig (U.S.A.), and Dr. U. R. Evans 
U.K.). The Congress will include technical 
sessions and visits to laboratories and industrial 
organizations, and an attractive ladies’ programme 
is being arranged. The following have accepted 
vice-presidencies of the Congress: Prof. G. 
Chaudron (France), Prof. W. Feitknecht (Switzer- 
land), Dr. H. P. Godard (Canada), Dr. F. L. LaQue 
U.S.A.), Prof. R. Piontelli (Italy), Dr. M. 
Pourbaix (Belgium), Dr. F. N. Speller (U.S.A.), 
Prof. N. D. Tomashov (U.S.S.R.), Dr. W. H. J. 
Vernon, O.B.E. (U.K.), and Prof. K. Wagner 
Germany). 
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Compiled by J. W. Langton, 


MANIPULATION OF ANGLE IRON 


: iron in particular, and rolled sections in general, 
are often used in conjunction with sheet metal in 
various fabrications. This data sheet is intended to cover 
some of the standard methods of manipulating angle iron 
for these purposes. The principles described will serve in 
the main for tee and channel iron and similar sections but 
here is on the main 


the emphasis requirements using 


angles. 


CUTTING 
The general common methods available for cutting angle 
iron are (a) shearing (b) abrasive wheel machines (c) cold 


saws, leaving out the elementary hack saw and the band saw 


SHEARING 


Cutting by shearing is the quickest of the three methods, 


and it The 


may be the cheapest production method 
shearing is done in dies shaped to suit the section, which 
are usually mounted in some form of angle-iron-shearing 
machine. The only main reason why the other methods 
are considered is due to the quality of the cut, as there 
is 2'ways some distortion or risk of distortion on one of 
the cut edges. This can be overcome by reinsertion of the 
portion with the distorted edge in the opposite direction 


and the cutting off then of a small width of cut, if necessary 


While the principle used in practically all angle shearing 
machines is the same, the application may be a little 
different, so it may be found that some machines give a 


better quality cut than others. 


Angle Shearing Machines 


Angie shearing machines may be obtained for hand or 


power operation, the hand range giving up to 3 « 3 ~ 3 


M.B.E., B.Sc(Lond.), M.1.Mech.E. 


and the main power range up to 7 x 7 = §. While 
machines can be obtained for the shearing work only, 
there is a tendency to offer machines capable of carrying 
out other operations on the angles besides shearing. This 
is less likely in the hand-operated range where it should 
be appreciated that a fair manual effort is required to 
ee | 


shear, say, 2 However, machines are available 


in the hand range to: (a) shear only (b) to shear and 
notch (c) in addition to shear rounds, squares and flats 
(d) to shear, notch and punch. In addition, three separate 


units, to shear, to notch and to bend can be obtained 
mounted in a common stand 

A possible variation to consider in all machines is the 
need for provision for mitre cutting. Some hand machines, 
but certainly not all, are so arranged, but most power- 
driven machines are 

Power machines for shearing only are usually arranged 
to cope with most standard sections, by provision of extra 
A medium-size machine would 


blades where necessary. 


take up to 4-in. angles and 2-in. bars. Single-purpose 


shearers of smaller capacity are rather unusual. Strokes 
per minute of such machines about 30 to 35. For shearing 
only smaller sections, use of shearing tool in power press 
can be considered. 

Power machines for combined operations zre usually 
(a) punching and shearing machines (b) punching, shearing, 
notching machines, the shearing including not oly section 
shearing but plate shearing and round and square bar 
shearing, i.e. at least for operational stages. Strokes of the 


combined machines are again about 30 per minute. 


Abrasive Wheel Cutting 


There are many machines available using the same 


principle. The cutting may be dry or wet. Wet cutting 


with resinoid bonded wheels requires greater power than 
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dry cutting, gives a rougher cut, but does give longer wheel 
life. Rubber-bonded wheels must be used wet and the 
finish is greatly improved but the wheel life is down a 
little against dry cutting with resinoid wheels. However, 
rubber-bonded wheels are not popular because of the smell 
and fumes. 

The life of an abrasive wheel can vary considerably 
between firm and firm and operator and operator, but 
drops as the standard of finish required rises. The latter 
is due to the need to use softer wheels. 

In selecting a machine, choose one with ample power. 

Some approximate data on cutting times and wheel life 


for some common sizes of angles is given as follows 


ax3dx@ Approx. time for ten cuts floor to floor is 
2 minutes. 
Approx. number cuts per wheel, 110. 
2x24 Approx. time for ten cuts floor to floor, 
1 minute. 
Approx. number cuts per wheel, 300. 
14 14 =< $—Approx. time for ten cuts floor to floor, 


50 seconds. 


Approx. number cuts per wheel, 400. 


These figures are for dry cutting. Wet cutting would be 
a little slower, but would give much increased wheel life 
The tests were made ona new 16 ~ 4 wheel. Approximate 


cost 20s. 


Cold Sawing 


Where there is a tendency towards heavier sections and 
angles, the cold saw may be preferred to the abrasive 
wheel. The life of a saw blade is much higher than that of 
the abrasive wheel machine and of course it may be re- 
ground 

It is difficult to make exact floor-to-floor comparisons 
with the abrasive wheel, because of the varying ranges of 


the machines available. The cold saws tend to be made to 


suit the cutting of heavier sections, the abrasive wheel 
the lighter, but there is a definite tendency for the cold 
saw to be the quicker of the two. 

The selection from abrasive wheel versus cold saw is one 
for experience; deciding on the basic circumstances of the 
particular cutting problem. Particularly if the quantities 
to be dealt with are medium to large, advice should be 


sought. 


NOTCHING 


Angle iron has to be notched generally in order to permit 
it to be bent, and most of the notches are of the Vee notch 
or the square notch type. 

Notching machines can be obtained for hand or power 
operation. In the latter case provision for this operation 
is usually combined with others, so that where the 
quantities to be notched are large, power presses are often 


used for single-purpose work. 


BENDING 


For bending at right-angles or similar after notching, 


the standard type of bar bender is used. 


ROLLING TO CURVED SHAPES 


Angle iron may be rolled to curved shapes or rings in 


angle-iron or section-rolling machines. 


These consist in principle of a set of narrow pyramid 
bending rolls, open ended. Provision by split roll or 
similar has to be made to clear the web of the section and 


very often the angles are rolled back to back. 


Handpower machines can be obtained to roll up to 
14 « 14™« 4 and power machines generally up to 
440% 

Rolling angles to small radii of curvature is difficult and 
the minimum diameter to which small sized angles can be 
rolled is of the order of 20 in. and in medium sizes more 


like 30 in. 
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Fig. 1—Cold saw 








Fig. 2—-Angle iron 
rolling and Fig. 


curving machine 


4Combined hand power unit for shearing, 
notching and bending angie 


Fig. 5-Power punching, shearing, notching machine 





Fig. 3—-Abrasive 
cutting-off 
machine 
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INSTITUTE OF SHEET 
METAL ENGINEERING 


SPECIAL CONFERENCE ON 
COLD EXTRUSION OF STEEL 


SINCE technical discussion on the production 

of steel components by a cold extrusion 
process was initiated in this country at a special 
conference organized by the Institute in 1953, slow 
but steady progress has been taking place in the 
development and application of the process. A 
number of companies are now operating cold- 
extrusion processes under licence and a considerable 
amount of investigational and development work 
has been carried out, both by private firms and some 
Government establishments. It has appeared 
timely that a further opportunity be provided for 
reviewing the stage in development which has now 
been reached and discussing some of the findings at 
a rather more practical level than was possible in 
1953, in the light of experience gained since that 
date. 

Details have now been released of the Special 
Conference on Cold Extrusion of Steel which is to 
be held in Sheffield on November 21 to 23 next. 
All technical sessions will be held in the Memorial 
Hall of the City Hall, Sheffield. 

Admission to all Technical Sessions is by 
TICKET ONLY which are available without charge 
to Members of the Institute of Sheet Metal 
Engineering and of the National Association of Drop 
Forgers and Stampers. Non-members of these 
bodies are welcome to attend on payment of a 
registration fee of 3 guineas. Buffet Luncheon will 
be available on each of the two full meeting days 
and preprints of the papers will be circulated prior 
to the Conference to those who apply for them. It 
is expected that a number of films will be shown 
during the meeting and facilities are also being 
provided for the display of exhibits demonstrating 
applications of the process. 

Application forms for tickets for this meeting are 
available from the Hon. Secretary, Institute of 
Sheet Metal Engineering, John Adam House, 
John Adam Street, Adelphi, London, W.C.2 

The full technical programme of the Conference 
is as follows: 


Monday, November 21 
2.30 p.m. Ist Technical Session. 


Paper—‘‘ ECONOMICAL UsE OF CoLD FORGED 
COMPONENTS,” by Dr. Ing. H. D. Feldmann 
(Cold Forging Ltd.) 

Paper—‘‘ EXPERIENCES IN THE INDUSTRIAI 
PRODUCTION AND USE OF COLD EXTRUDED 
STEEL COMPONENTS,” by R. E. Okell (Forgings 
and Presswork Ltd.). 


@ Forthcoming Activities 


Tuesday, November 22 

9.30 a.m. 2nd Technical Session. 

Paper——‘‘ CoLD FORMING OF STEELS,” by 
F. Griffiths (British Motor Corporation Ltd.). 
Paper——‘“‘ TOOLS FOR COLD EXTRUSION,” by 
W. S. Ketchin and A. E. Walmsley (Royal 
Ordnance Factory, Birtley). 

Paper—-‘‘ COLD EXTRUSION OF SMALL SYMMET- 
RICAL AND ‘ASYMMETRICAL Parts,” by Prof. 
Dr. Ing. O. May (Technische Hochschule, 
Stuttgart.) 

Buffet Luncheon. 

3rd Technical Session. 

Paper—-“‘ PRESSURE ECONOMY,” by Melvin 
Verson (Verson Allsteel Press Co. Inc.). 
Paper—-‘*‘ DEVELOPMENT AND PRESENT POSITION 
OF INSTALLATIONS FOR THE MANUFACTURE OF 
CoLD ForRGED COMPONENTS,” by Dr. Ing. 
H. D. Feldmann (Cold Forging Ltd.). 
Wednesday, November 23 

9.30 a.m. 4th Technical Session. 

Paper—-“‘ AN EXPERIMENTAL INVESTIGATION 
INTO THE COLD EXTRUSION OF STEEL,” by 
H. Li. D. Pugh, M. T. Watkins and J. 
McKenzie (National Engineering Laboratory). 
Paper “‘ SOME INVESTIGATIONS INTO THE COLD 
EXTRUSION OF STEEL,” by F. Howard, H. A. J. 
Dennison and N. S. Angus (Production 
Engineering Research Association). 

Buffet Luncheon. 

5th Technical Session. 

Paper—‘‘ PHOSPHATE COATING AND LUBRICAT- 
ING STEEL FOR COLD ExTRUSION,” by D. James 
(The Pyrene Co. Ltd.). 

Paper—-‘‘ TOOL MATERIALS FOR COLD ExtTRu- 
SION,” by A. W. F. Comley (Wilmot Breeden 
Ltd.). 


TRIPARTITE CONFERENCE IN 1961 

Plans are progressing for the three-cornered 
meeting to be held in London in May, 1961, 
between the American Pressed Metal Institute, the 
German Forschung fiir Blechverarbeitung and the 
Institute of Sheet Metal Engineering. Although 
details have yet to be finalized it is anticipated that 
the meeting will comprise two half-day sessions at 
which papers will be presented by representatives 
of each of the three bodies, outlining developments 
and operation of the pressworking industries in each 
of the countries. Arrangements will also be made 
for the overseas participants in the meeting to visit 
a number of works in the London and Birmingham 


areas. 
BRANCH PROGRAMMES 

The programme card of Branch meetings for the 
1960 61 session has now been issued. Non-members 
interested in Branch activities can obtain one of the 
limited number of additional copies available on 
application to Branch Secretaries or to the Hon. 
Secretary of the Institute. 


1.00 p.m. 
2.30 p.m. 


1.00 p.m. 
2.30 p.m. 
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FEATURING EVENTS AND PERSONALITIES 


IN THE INDUSTRY 





NORTHERN ALUMINIUM CHANGES NAME 


Clearer Identification With Aluminium Ltd. of Canada 


HE Northern Aluminium Co. Ltd., has changed its title to Alcan 
Industries Ltd. This new name involves no change of ownership, 
manufacturing activity or sales policy. Its purpose is simply to identify the 
company clearly as a member of the Aluminium Ltd. of Canada enterprise 
** Alcan ”’ for short. 

Aluminium Ltd., with headquarters in Canada comprises some 50 com- 
panies in more than 25 different countries, engaged in all phases of aluminium 
production and marketing, but the heart of the business is the use of Canada’s 
hydro-electric power resources for the efficient smelting of the bauxite mined 
in the tropical countries. The company’s gross fixed assets exceed 
$1,400,000,000 and the integrated operations they represent include the 
mining of bauxite and other ores on four continents; the generation of 
hydro-electric power ; the smelting of aluminium in six countries ; and the 
fabrication in more than 20 countries of some of the ingot into forms useful 
to industry. Aluminium Ltd. has sales outlets in 114 countries 

Northern Aluminium Co. Ltd. was incorporated more than 50 years ago and 
is Aluminium Ltd.’s principal fabricating company, converting Alcan ingot 
into sheet, plate, sections, forgings, castings and other forms. It is felt that 
there is a need today to establish more clearly the identity of the company with 
Aluminium Ltd., and to emphasize the advantages that the company offer 
customers of the considerable research and development resources within the 
whole enterprise, as well as of experience in the manufacture and application 
of aluminium in all parts of the world. 

Other operating and trading companies in Aluminium Ltd. are currently 
changing their names for the same 
reasons and the common identifica- 
tion is the use of the name “ Alcan” 

symbolizing “* Aluminium Ltd. of 
Canada”, and stressing the Com- 
monwealth nature of this enterprise. 
Associated with the name is the 
recently-introduced ‘* Alcan ”” mark. 





The origin of the old name 
** Northern Aluminium ”’, ras 


puzzled people who know that the 
company has no plants further 
north than Birmingham; in fact, 
this, the original name given to 
the parent company when first 
established in Canada at the begin- 
ning of this century, was used by 
what was then the British sales 
office, and has survived here until 
now. The products of Northern 
Aluminium Co. have become well 
known under the “ Noral”’ mark, 
and Alcan Industries Ltd. propose 
to continue to use this trade name. 














NEW DIRECTOR-GENERAL 
FOR A.D.A. 

General Sir Geoffrey Bourne whose 

appointment as director-general of 

the Aluminium Development Associa- 

tion was announced in our August 

issue 


G.T.M.A. ENTERTAIN 
‘AMERICAN VISITORS — 

T the beginning of October, a 

group of 35 directors of firms 
attached to the Detroit branch of 
the American Society of Tool and 
Manufacturing Engineers will be 
arriving in Great Britain and the 
Gauge and Tool Makers’ Associa- 
tion will be acting as the host during 
their stay in this country 

The Association has arranged for 
the group to visit a number of 
automobile, aircraft, and general 
engineering firms in Great Britain 
and also S.1.M.C.A. at Poissy, near 
Paris. 

On Wednesday, October 5, the 
Association entertaining the 
American group to a luncheon at 
the Savoy Hotel, London, and on 
Friday, October 7, the group will be 
the guests of the Dollar Exports 
Council at a buffet luncheon in the 
City of London 


— 


1s 



















































Prof. GEORGE EDSON 
DANFORTH 


I.Prod.E. AWARDS 


HE council of the Institution of 


Production Engineers has 
approved the following medal 
awards for the year 1958/9: 
Mr. S. G. E. Nash of Bristol 
Aircraft Ltd., has been awarded a 
silver medal for his paper on 
“* Metallic Materials and Process 


Development for Aircraft Applica- 
tions,” as the best paper presented 
to a section or region of the Institu- 
tion by amember ; Dr. W. L. Kent 
of the British Aluminium Co. Ltd., 
Warrington, has been awarded a 
silver medal for his paper on 
** Management of Men ”’ as the best 
paper presented to a section or 
region of the Institution by a 
non-member and the J. D. Scaife 
medal for the best paper published 


in the Journal of the Institution 
other than those presented to 
sections or regions, has been 
awarded to Mr. C. J. Tanner of 


Solex (Gauges) Ltd., for his paper 
on “Air Gauging--History and 
Future Developments.” 

The awards will be presented at 
the annual dinner at the Dorchester 


Hotel, London, on November 2, 
1960. 


SCHOLARSHIP 


OLLOWING the recent an- 

nouncement of the setting up of 
a scholarship scheme administered 
jointly by Constructors John Brown, 
Ltd., and the Institution of Chemical 
Engineers, a research scholarship 
has now been awarded to Mr. M. D. 
Taylor of the Department of 
Chemical Engineering, King’s Col- 
lege, University of Durham, to the 
value of £450 per annum, for two 
years in the first instance. The 
purpose of the scholarship is to 
encourage research in chemical 
engineering and, in particular, in 
chemical plant design. 
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ARCHITECTURAL USES 


ECTURES entitled “ Recent 
Developments in the Architec- 
tural Uses of Stainless Steel in the 
U.S.A.” were given by Prof. G. E. 
Danforth on September 5 and 6, 
1960, at 66, Portland Place, W.1, 
supported by an exhibition of the 
uses of stainless steel in architecture 
brought from the U.S.A. The 
lecture was presented by the Stain- 
less Steel Manufacturers’ Association 
by courtesy of the Royal Institute of 
British Architects and was _ illus- 
trated by two sound/colour films 
and approximately ninety slides. 
The lecture dealt with the case 
histories of five important buildings 
in the U.S.A. and one in Canada : 
White Castle General Offices Build- 
ing, Columbus, Ohio. 
The Union Carbide Building, New 
York 
Pottstown Hospital, 
Pennsylvania. 
Gateway Centre No. 
Pennsylvania 
The National Bank of 
Detroit, Michigan. 
130, Bloor Street, Toronto, Canada. 
Reference was also made during 


Pottstown, 
4, Pittsburgh, 


Detroit, 


OF STAINLESS STEEL 


the lecture to the use of stainless 
steel in the Empire State Building, 
New York and the Chrysler Build- 
ing, New York. The _ exhibits 
included scale models of buildings, 
actual examples of curtain wall 
panels, window frames and other 
applications in stainless steel and a 
range of available forms giving some 
indications of the workability of the 
metal. Sections of the exhibition 
dealt with the fabrication of stainless 
steel and the use of different 
surface finishes. 

Professor Danforth is director 
of the Department of Architecture 
at the Illinois Institute of Tech- 
nology, Chicago, U.S.A., and is one 
of America’s leading authorities on 
the uses of stainless steel in archi- 
tecture and on the techniques of 
curtain walling. 

Further lectures supported by the 
exhibition will be given in Milan, 
Paris, Dusseldorf, Stuttgart and 
Brussels. Professor Danforth will 
also lecture at Rome, Marseilles, 
Lyons, Strasbourg, Lille, Berlin, 
Hamburg and Munich before return- 
ing to the U.S.A. on October 15. 


TRAV-O-LATOR AT THE BANK UNDERGROUND STATION 
HE Trav-O-Lator referred toin the July issue of Sheet Metal Industries, which is 
shown nearing completion in the accompanying photograph, was officially 

opened on September 27. The apparatus connects the station with the bcoking hall 
at the Bank end and is capable of carrying 1,200 people in two minutes at anormal 
running speed of 180 ft. per min. Designed by the Otis Elevator Co. Ltd., part of 
the equipment was manufactured by James H. Randall and Son Ltd., Paddington 


Green, London. 
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SYMPOSIUM ON POWDER 
METALLURGY 


HE next meeting of the Powder 
Metallurgy Joint Group of The 
Iron and Steel Institute and The 
Institute of Metals will be held at 
Church House, Great Smith Street, 
London, S.W.1, on Thursday and 
Friday December 15 and 16, 1960. 
One day will be devoted to a 
Symposium on “The Practical 
Aspects of Pressing Metal Powders,” 
papers contributed to which will be 
printed, in advance of the meeting, 
in “Powder Metallurgy,” the half- 
yearly periodical of the Group. 
On the second day there will be 
discussions on papers which have 
been offered and accepted for 
printing in “*‘ Powder Metallurgy.” 
The Committee of the Joint Group 
wish to emphasize that it is not their 
intention that Group meetings shall 
be restricted to the discussion of 
invited papers on particular themes; 
it is hoped that the meetings may, 
in fact, be devoted to the discussion 
of scientific and technological papers 
which have been submitted for 
publication without invitation. 
EFFLUENT AND WATER 
TREATMENT EXHIBITION 
tes papers to be read at the 
above exhibition and convention 
to be held at the Seymour Hall, 
London, from October 18-21 total 
13 and will include the follow- 
ing 10 in addition to the three 
papers referred to in our September 
issue—-*‘ Biological Treatment of 
Industrial Wastes,” by J. W. Abson 
and K. H. Todhunter, “ River 
Pollution Prevention in Scotland,” 
by R. W. Covill, “ Pumping,” by 
I. Irvine Hudson, “ The Applica- 
tion of Polarography to the Analysis 
of Sewage and Industrial Wastes,” 
by J. Hetman, “ Problems of Design 
in Effluent Treatment Plants.” by 
J. W. Oakley, “‘ Coastal Pollution,” 
by J. A. Wakefield, “‘ Disposal of 
Radioactive Effluent,” by P. A. L. 
Northcott, “ Water Softening for 
Industrial and Domestic Purposes,” 
by W. M. T. Boby, “ Application of 
Chlorine and Sulphur Dioxide in 
the Treatment of Trade Wastes,” by 
P. E. Cockill and J. Malpas, and 
“Recent Advances in Boiler Feed 
Water Treatment,” by G. L. 
Quayle. 
COMPRESSED AIR AND 
HYDRAULICS EXHIBITION 
MPIRE Hall, Olympia, London, 
April 30-May 4, 1962, wiil once 
again be the background for the 
International Compressed Air and 
Hydraulics Exhibition and Fluid 
Power Conference 
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NATIONAL CONFERENCE ON 
MANIPULATION OF METALS 


HE Institution of Production 
Engineers is organizing a 
National Conference, to be held in 
Brighton from October 12-14, 1960, 
in order to focus attention on the 
recent significant technological de- 
velopments in methods of mani- 
pulating metals which do not involve 
cutting. 

An impressive programme of 16 
papers is being drawn up, and will 
be presented under the following 
main headings: Extrusion tech- 
niques, Precision Forging, Form 
and Spline Rolling, Sheet Forming. 

In addition to the Plenary sessions, 
which will take place in the Dome 
and Corn Exchange, the delegates 
will be welcomed by the Mayor of 
Brighton at a civic reception on the 
evening of October 12, and the 
conference will end with a presi- 
dential reception and dance on 
Friday evening, October 14, at the 
Hotel Metropole 

The conference fees are: Corpo- 
rate members of the Institution, 
£7 7s.; Graduates and Students, 
£3 13s. 6d.; Non-members of the 
Institution, £10 10s. ; Ladies £2 2s 

The conference will be opened by 
a plenary session at which the address 
will be given by Dr. D. F. Galloway, 
director of The Production Engineer- 
ing Research Association 

Fuller details and application 
forms may be obtained from The 
Secretary, The Institution of Pro- 
duction Engineers, 10, Chesterfield 
Street, Mayfair, London, W.1. 


MECHANICAL HANDLING 
EXHIBITION 
HE next Mechanical Handling 
Exhibition—-the world’s largest 
display of all classes of industrial 
labour-saving and ancillary equip- 
ment—is to be held at Earls Court, 
London, from May 8 to 18, 
1962. It will be the eighth in the 
series of this biennial exhibition 
which started in a modest way in 
1948. 





CONFERENCE ON 

OPTICAL INSTRUMENTS 
A CONFERENCE on optical 

instruments and techniques is 
being arranged by the British 
National Committee for Physics, 
under the auspices of the Inter- 
national Commission for Optics. It 
will be held in London during the 
period July 10 to 14, 1961. En- 
quiries should be addressed to Mr. 
K. J. Habell, National Physical 
Laboratory, Teddington, Middlesex, 
England. 


FIRST INTERNATIONAL 
INDUSTRIAL FINISHES 
EXHIBITION FOR 1961 


HE growing importance of a new 

techniques and improved techno- 
logies in the field of industrial 
finishes with their almost universal 
relevance to the problems of inter- 
national industry, makes it par- 
ticularly appropriate that the First 
International Industrial Finishes 
Exhibition is now announced to be 
held at Earls Court, London, from 
May 8 to 11, 1961. 

The exhibition will feature equip- 
ment, materials, plant and processes 
used in the industrial! finishing field, 
and exhibits will incorporate metal 
pre-treatments, paints and _ their 
applications, clectro-plating, gal- 
vanizing, metal colouring, anodizing, 
plastic covering, vitreous enamelling, 
shot-blasting, vacuum deposition, 
instrumentation and all the neces- 
sary ancillary equipment for the 
finishing of industrial products 

The Exhibition is being organized 
by the Exhibition Division of 
Scientific Surveys Ltd., 97, Old 
Brompton Road, S.W.7 Te. : 
KN Ightsbridge 9360) from whom all 
details can be obtained 





NORTHERN MACHINE TOOL 
EXHIBITION 


T the Northern Machine Too! 
Exhibition held by B. Elliott 
Machinery) Ltd., at the City Hall, 
Deansgate, Manchester on Septem- 
ber 19 to September 24, over 80 
new machine tools were shown under 
power, every one built in Britain ; 
these included milling, shaping, dril- 
ling, planing and grinding machines 
An open-sided planer known as 
the Invicta-Hydetsco was trans- 
ported to Manchester in a special 
low-loader. This machine and 
controls weigh 16 tons. 


Indian Order for 
Distington 
ISTINGTOCGN ENGINEER- 
ING CO. LTD., Workington, 

a branch of The United Steel 

Companies Ltd., in conjunction 

with their associates Concast A.G., 

Zurich, are to build a vertical con- 

tinuous casting plant for billets on 

behalf of Canara Workshops Ltd., 

Mangalore, India. 

The plant will be a single strand 
unit designed to cast from 2 in. 
square to 4 in. square billets but 
equipped to cast 3% in. square 
billets initially. Provision is being 
made in the structure for the 
addition of a second strand at a 
later date. Main qualities to be cast 
will be silicon manganese steel. 

















Merger of Cambridge 
Instruments and 
ElectronicInstruments 

R. P. DUNSHEATH, C.B.E., 

D.Sc., LL.D., chairman of the 
79-year old Cambridge Instrument 
Co. Ltd., Cambridge House, Gros- 
venor Place, London, S.W.1, an- 
nounced recently that his company 
has made an offer for the whole of 
the ordinary share capital of the 
15-year old Electronic Instruments 
Ltd., Richmond, Surrey, on the 
basis of seven Cambridge 5s. shares 
for three £1 E.I.L. shares. At the 
current London Stock Exchange 
quotation for the Cambridge 5s. 
shares of 25s. 6d. this represented a 
total of £550,370 for the 185,000 
E.I.L. issued ordinary shares, which 
the E.I.L. directors have recom- 
mended should be accepted by the 
shareholders. It is anticipated that 
this merger of two companies will 
create a more powerful organization 
to meet the rapidly changing con- 
ditions and requirements of the home 
and overseas markets. 

It is intended that Electronic 
Instruments Ltd. will operate under 
its own name and that Mr. A. C. W. 
Norman will continue as chairman, 
Mr. P. Goudime, managing director, 
and Mr. D. A. Pitman as sales 
director, joined by three directors 
of Cambridge Instrument Co. Ltd. 
Subject to acceptance of the offer, 
Mr. Goudime will be invited to join 
the board of the Cambridge Instru- 
ment Co. Ltd. 





Spark-Resistant Tools 


gh weeny LTe, 14, 
Clerkenwell Road, London, 
E.C.1, have been appointed sole 
distributors in Great Britain, for 
Ampco Spark-Resistant Tools, a 
range of over 400 different types of 
which, in Ampco metal, beryllium- 
copper or Monel metal, are available 
in London. Ampco metal is used 
for tools such as hammers, rakes, 
saws, shovels, brushes and chains. 
When tools with cutting edges or 
gripping teeth are needed, Ampco 
beryllium-copper is used; its ex- 
ceptional hardness and _ tensile 
strength makes it suitable for chisels, 
drills, knives, screw-drivers and 
pipe-wrenches. Monel metal tools 
are recommended for use in the 
presence of chemicals which attack 
high copper-base alloys, such as 
acetylene and other liquid gases used 
for cutting and welding. 


Examples of spark- 


resistant tools 


Right. 
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GAUGE AND TOOL MAKERS FORM 
EDUCATIONAL TRUST 


HE GAUGE AND TOOL 

MAKERS’ ASSOCIATION, 
is establishing a body to be known 
as The Gauge and Tool Makers’ 
Educational Trust, the objects of 
which will be broadly: 

(a) To provide funds for grants 
to be awarded for the furtherance of 
technical education in Great Britain 
and elsewhere to apprentices, 
students, and other young members 
of the gauge and tool industry. 


6) To promote the knowledge of 
the products covered by the gauge 
and tool industry, and for that 
purpose to make arrangements for 
the publication, issue, and circula- 
tion of such papers, periodicals, 
books, circulars, and other literary 
undertakings, as may best advance 
and promote the study, general 
knowledge of, or research in, any 
branch of the gauge and tool 
industry. 

c) To arrange exhibitions and 
provide demonstrations which ad- 
vance and promote the study, 


general knowledge of, or research 
in, any branch of the gauge and tool 
industry. 

(d) To establish and support or 
aid in the establishment and support 
of any educational charitable associ- 
ation or institution, and to subscribe 
money for any educational chari- 
table purpose in any way connected 
with any of the foregoing purposes 

A company to be known as The 
Gauge and Tool Makers’ Trustee 
Co. Ltd. is being formed to act as 
the trustee of the trust, and sub- 
scribers to its articles of association 
have been appointed. These sub- 
scribers will in turn appoint the 
directors of the trust, who will act 
in close co-operation with The 
Gauge and Too! Makers’ Association 
as the founder. 

The funds of the trust have 
opened with a gift of £1,000 from 
Mr. Charles Grundy, who retired 
a few years ago from the managing 
directorship of a member-firm, and 
a substantial sum contributed by 
the association as founder 





Starrett Re-enter U.K. Market 
HE L. S. Starrett Co. Ltd., a 
subsidiary of the American 

concern at Atholl, Massachusetts, 
have opened a modern factory at 
Jedburgh, Roxburghshire, covering 
an area of over 75,000 square feet, 
and production of Starrett bandsaw 
blades has already commenced; 
one machine alone is capable of 
producing 62,000 feet of bandsaw 
blades each week. Hacksaw blades 
will be the next product to come 
from the Scottish factory and it will 
be a year or so before full production 
of measuring tools and other pre- 
cision instruments is attained. 











Metal Industries 
and 
Lancashire Dynamo 
Merger 


ETAL INDUSTRIES LTD. 
have acquired under Section 
209 of the Companies Act, 1948, the 
outstanding balances of Ordinary 
and 54 per cent Cumulative Pref- 
erence Stock in Lancashire Dynamo 
Holdings Ltd. for which acceptances 
were not received from the holders. 
Any holder who has not received 
the cash and/or the shares to which 
he is entitled may receive the same 
on applying to the company, com- 
pleting forms of acceptance and 
transfer and surrendering his Lan- 
cashire Dynamo Stock Certificate 
which is now useless. On comple- 
tion of this transaction and following 
the recent rights issue, the issued 
capital of Metal Industries Ltd. 
now stands as follows: 
5 per cent Cumulative 
Preference Stock 
33 per cent Cumulative 
Preference Stock .. £1,560,000 
Ordinary Stock (ranking 
for final dividend for 
the year to March 31, 
1960 es 
New Ordinary Stock (not 
so ranking 


£1,212,000 


£4,140,338 
£3,334,785 


£10,247,125 
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APPOINTMENTS and 
STAFF CHANGES 


Sir Joseph Latham, C.B.E., has 
been elected a director of the 
Associated Electrical Industries, 
Ltd., 33, Grosvenor Place, S.W.1, 
and Mr. C. R. Wheeler, C.B.E., has 
been appointed an additional vice- 
chairman and will take up executive 
duties in 1962. 

The Rt. Hon. The Viscount Head 
of Throope, P.C., C.B.E., M.C., 
has resigned from the board as a 
result of his appointment as the first 
High Commissioner in the Federa- 
tion of Nigeria. Viscount Head 
became a director of A.E.I. at the end 
of December, 1957. 


* * * 


Mr. T. J. McArthur has joined the 
board of Blake Vitreous Enamel- 
ling Ltd., Clayton-le-Moors, and 
will act in the capacity of general 
manager. Mr. McArthur has had 
many years experience in manage- 
ment within the vitreous-enamelling 
industry and until recently was a 
director and general works manager 
of Stewart and Gray Ltd. In 
recent years he has been concerned 
with pioneering the use of vitreous 
enamelled steel in building con- 
struction. Blake Vitreous Enamel- 
ling Ltd. operate one of the largest 
and most modern vitreous-enamel- 
ling plants in the United Kingdom 
and current expansion will expand 
present capacity and enable the 
company to a new products, 

*« * 

The following appointments have 
been made in the sales organization 
of The Brightside Foundry and 
Engineering Co. Ltd., of Eccles- 
field, Sheffield: 

Mr. G. E. Robinson, general 
sales manager; Mr. G. H. Lewis, 
sales manager, foundry Division; 
and Mr. T. Hessey, technical sales 
manager. 

* * * 

Mr. A. R. Jackson has been 
appointed to the board of the 
Consolidated Pneumatic Tool 
Co. Ltd., of 232, Dawes Road, 
London, S.W.6. Mr. Jackson is 
general manager of the company’s 
Australian branch and will continue 
in charge of operations in that 
country. Joining the company in 
Australia in 1927, Mr. Jackson was 
appointed general manager of the 
Australian branch in 1952 


Dawe Instruments Ltd. of 
99/101, Uxbridge Road, Ealing, 
London, W.5, have become mem- 
bers of the Simms Group of 
companies. Mr. F. W. Dawe con- 
tinues as managing director with 
Mr. G. E. Liardet as chairman of the 
board of directors. Other members 
of the board are J. Ayres, M. A. 
Hassid and K. G. Smith. 


* * * 


E.M.I. Electronics Ltd. 
announce that A. E. Oates has been 
appointed press and publicity mana- 
ger. 

Mr. Oates was formerly publicity 
officer of The Distillers Plastics 
Group of Companies. 

* * * 

Guest Keen and Nettlefolds 
(Midlands) Ltd., announce the 
appointment of Mr. H. V. Boulds- 
tridge (sales organizer, Guest Keen 
and Nettlefolds (Midlands) Ltd., 
Screw Division) as a director of the 


company. 
* * * 

Mr. C. F. Pagnamenta, O.B.E., 

F.C.A., secretary of Guest Keen 


Iron and Steel Co., Ltd., has been 
elected a director. He joined the 


company in October, 1957, as 
chief accountant and became 
secretary in August, 1959. 

* * * 


Hadfields, Ltd., Sheffield, an- 
nounce the appointment of two 
further local directors, Mr. Denis 
R. Ward, assistant secretary of the 
company and secretary of several of 
the subsidiary companies in the 
group, and Mr. Arthur W. Gurney, 
A.C.W.A., who joined Hadfields in 
1951 and is chief cost accountant of 
the company. 

* * . 


Mr. J. Alcock has been appointed 
to the board of Midgley and 
Sutcliffe, Ltd., the 600 Group 
company which manufactures the 
“Richmond” range of radial drills 
and milling machines at Hunslet, 
Leeds. 

Works manager with Midgley and 
Sutcliffe since 1956, Mr. Alcock 
came to the company from Fair- 
bairn, Lawson Combe Barbour, 
Ltd., where he was general works 
manager. From 1940-45 he managed 
a Ministry of Supply factory in 
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Dundee. He served his apprentice- 
ship with Craven Bros., Ltd., of 
Manchester. 

* . . 


Richar:l Thomas and Baldwins 
(Sales) Ltd., 47, Park Street, 
London, W.1, have appointed the 
following directors: Mr. P. M. J. 
Boulasse, Mr. S. C. Burgess, Mr. 
G. Durward, Mr. L. G. Stock. 


* * * 


Tube Investments Ltd. an- 
nounces that Mr. W. W. Hackett, 
Senr., C.B.E., on retiring from the 
chairmanship of Accles and Pollock 
Ltd. after 61 years’ service with that 
company, which he helped to found, 
has accepted an invitation to become 
its first president. 

Mr. Hackett was also a founder 
member of Tube Investments Ltd., 
and served for many years as a 


director. 
* * * 

Wolf Electric Tools Ltd. an- 
nounce the appointment of Mr. 
Hans Mader as Sales Supervisor for 
Switzerland—-one of the oldest 
established markets for their in- 
dustrial and domestic range of 


Mr. Mader’s address 
33, Lengnau. b. Biel, 


power tools. 
is Burenstr. 
Switzerland. 


Mr. HANS MADER 





The Workington Iron and 
Steel Co. branch of The United 
Steel Companies Ltd. announce a 
number of new appointments: Mr. 
G. Pott, at present works engineer, 
is to become chief engineer. Mr. 
W. Hunter, blastfurnace manager, 
is appointed ironworks superintend- 
ent, with responsibility for ore 
preparation and _ blastfurnaces. 
Mr. F. Greenhalgh succeeds Mr. 
Hunter as blastfurnace manager. 
Mr. J. D. Young, Bessemer manager, 
becomes assistant steelworks super- 
intendent, and is succeeded as 
Bessemer manager by Mr. G. 
Forster, at present Bessemer shift 
manager. 
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ANGLO-AMERICAN 
TRADE RELATIONS 


DDRESSING a press conference 

held at the headquarters of the 
Federation of British Industries, 
Lord Rootes spoke of the success 
of the British Exhibition held in 
New York for which the attendance 
figures have been estimated to be 
far in excess of anything of its kind 
so far experienced; over 30,000 
buyers registered their names and 
more than 10,000 people made 
enquiries at the joint stand of the 
Dollar Exports Council and the 
Federation of British Industries; 
in addition, more than 100 genuine 
enquiries for factory development in 
this country were received. The 
success more than compensated for 
the sceptical lack of enthusiasm that 
was met from sections of industry 
when the plans for this exhibition 
were made initially. Lord Rootes 
intimated, however, that while the 
success of the exhibition indicated 
that we could improve our export 
trade with the dollar areas, with the 
liberalization of the dollar trade 
being brought about by the British 
Government, it also meant that 
unless a more determined effort is 
made to export to the dollar 
countries and to the world as a whole, 
our balance of trade may grow 
gradually worse. Although the ex- 
ports of the U.K. to the U.S.A. 
increased by 7.4 per cent for the 
month, imports to this country from 
America increased by no less than 
95.6 per cent. 

Lord Rootes stressed that failure 
to accept the seriousness of the 
intense competition from the con- 
tinent and the U.S.A. is bound to 
bring about a disastrous situation 
ultimately. 


Darlington Chemicals Subsidiary 
Changes Name 
R. D. J. GRANT, managing 
dircctor of Darlington Chemi- 
cals Ltd., announces that the name 
cf one of its principal subsidiary 
companies, the British Refrasil Co. 
Ltd., Stillington, Co. Durham, has 
been changed to Darchem Engineer- 
ing Ltd. Ownership and board of 
the company remain unaltered and 
all existing activities will continue. 
The division of the company 
supplying Refrasil insulation blan- 
kets will be known as the “ British 
Refrasil Division.”” The other main 
interests of Darchem Enginecring 
Ltd., are, stainless-steel foil internal 
insulation for reactors and allied 
equipment, Rostenit stainless-steel 
tank linings, general light-gauge 
stainless-steel fabrication and 
‘specialized welding processes. 
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£2 MILLION EXTENSION 
TO ROLLING MILLS 
£2 MILLION civil engineering 


and building contract for ex- 
tensions to the Trostre and Velindre 


works in South Wales has been 
awarded to Robert M. Douglas 
(Contractors) Ltd. This contract, 


involving extensions to the rolling 
mills that will increase the capacity 
of the plant, forms part of a £20 
million development scheme in the 
tinplate division of the Steel Com- 
pany of Wales Ltd. Three further 
contracts, with a total value of £1 
million, have been awarded for the 
erection of warehouse extensions 
for Typhoo Tea Ltd. in Birming- 
ham, the construction of factory 
extensions, roads and railway sidings 
for Tubes Ltd., Desford, and work 
on the new continuous tube produc- 
tion plant and the stainless tube mill 
for the Talbot Stead Tube Co. Ltd. 


Change of Name 

N August 2, 1960, C. C. 
O Wakefield and Co. Ltd. 
changed their title to Castrol Ltd. 
This decision was taken because 
since the war, their business has 
grown considerably and the post-war 
generation attach greater significance 
to the name of Castrol than to the 
family name of the producers. 


| 


REPORT OF PATENT 
OFFICE FOR 1959 


HE Comptroller-General’s an- 

nual report on the work of the 
Patent Office in 1959, published 
recently, refers to the continued in- 
crease in applications for patents 
and trade marks and in applications 
from other countries, including the 
Soviet Union. The continued rise 
in applications and the difficulty 
in recruiting staff have led to a 
substantial arrear of unexamined 
patent specifications, although this 
has not increased in proportion to 
the number of applications. The 
report refers to those fields in which 
new development has been most 
marked. 

Applications for 
continue to increase, partly it is 
thought because of the increased 
advertising of consumer goods and a 
tendency to seek a trade mark for 
each new line rather than a mark 
covering a whole range of goods. 
Mention is made of the committee 
which is considering the law relating 
to industrial designs and of inter- 
national discussions in the field of 
industrial property. 

Copies of the Report are available 
from H.M. Stationery Office, Kings- 
way, London, W.C.2 and branches, 
price Is. 6d. (by post 1s. 8d.). 


trade marks 





WIRE-MESH WELDING MACHINE 


» yen photograph illustrates a 15-ft. wide fully automatic wire-mesh welding 
machine designed for the production of road reinforcement mesh. 


The 


machine, which is completely automatic, is designed to feed both longitudinal 
and cross wires from coil through straightening equipment and is fitted with 
a hydraulically powered feed table giving a wide range of adjustment for 


variation of the mesh sizes. 


A unit type head construction is employed to 


enable the pitch between the longitudinal wires to be varied at will and the 
machine incorporates a slitting unit which is used for dividing 15 ft. wide mats 


into smaller sections as required. 


Output speeds obtainable are approximately 


50 wires per minute on a 3-in. mesh and while the illustration shows the machine 
fitted with a single wire feeding and straightening unit, it is designed to accept 


two wires of this type to give the maximum output. 


The capacity of the machine 


is from 10 gauge to 4,0 gauge wires with pitches variable from 2 in. upwards; 


other models are available covering smaller sizes. 


The manufacturers are the 


British Federal Welderand Machine Co. Ltd., Castile Mill Works, Dudley, Worcs 
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MEETINGS OF THE MONTH 


October 4 
Institute of Sheet Metal 
Engineering (South West 
Branch). Forum on “Economic 


Considerations in the Use of Metal 
Sheet,” at the Small Lecture 
Theatre, Engineering Laboratories, 
University of Bristol. 7 p.m. 


Institution of Plant Engineers 
(Peterborough Branch). “Modern 
Trends in Machine Tools” by a 
representative of Newall Engineering 


Co. Ltd. at the White Lion Hotel, 
Church Street, Peterborough. 7.30 
p.m. 
October 5 

Institution of Plant Engineers 
(Leicester Branch). ** Metal 
Stitching” by N. Tinwell, Chief 
Engineer, Metaiock (Britain) Ltd. 
at the Saracen’s Head Hotel, 
Leicester. 7.30 p.m. 

Institute of Sheet Metal 


Engineering (Midland Branch). 
Visit to Joseph Lucas Ltd., followed 
by supper and social evening at the 
White Horse, Congreve Street, 
Birmingham 


Institution of Production 
Engineers (North Midlands 
Region). “Investment Casting for 
the Engineer” by I. L. Gwymm, 
L.I.M., A.C.T.C. at the Reform 
Club, Victoria Street, Nottingham. 
7 p.m 


October 10 


Institution of Plant Engineers 
(London Branch). “Plant Engin- 
eering on the Continent,” at the 
Royal Society of Arts, John Adam 
Street, Adelphi, Strand, W.C.2. 
7 p.m. 


Institution of Chemical 
Engineers (London Branch). 
*“Symposium on Surface Effects and 
Liquid Behaviour” at the Royal 
Institution, Albemarle Street, W.1. 
7.30 p.m. 


October 12 


Society of Instrument Tech- 
nology (Manchester Section). 
“Data and Handling Processing” 
by E. K. Robertson, M.A. at the 
College of Science Technology, 
Sackville Street, Manchester. 6.45 
p.m. 


Institution of Plant Engineers 
(Western Branch). “Steam for 


Process” by L. G. Northcroft, 
O.B.E., B.Sc. (Eng.), M.I.Mech.E., 
M.1.H.V.E., F.1.Plant E. Main 


lecture theatre, University of Bristol. 
7.15 p.m. 


October 13 
Institution of Plant Engineers 
(North-East Branch). “Materials 
Handling” by E. R. C. Farmer, 
Winthrop Laboratories Ltd. at 
Roadway House, Newcastle-upon- 
Tyne, 1. 7 p.m. 


October 17 


Institution of Production 
Engineers (East & West Ridings 
Region). “Production Welding 
Techniques” by a representative 
of Robert Jenkins and Co. Ltd 
at Wortley Road, Rotherham 
6.20 p.m. 


October 19 

Institution of Production 
Engineers (Midland Region). 
“Precision Investment Casting 
Techniques” by W. N. Jones at the 
James Watt Memorial Institute, 
Great Charles Street, Birmingham. 
7 p.m. 


Institution of Plant Engineers 
(Kent Branch). “Refractory Brick- 
work for Boilers and Furnaces” by 


N. W. Hinchcliffe of Morgan 
Refractories Ltd. at the King’s Head 
Hotel, High Street, Rochester. 
7 p.m 


October 20 

Institute of Sheet Metal 
Engineering (North-West 
Branch). “Automatic Presswork on 
Multi-Slide Machines” by J. Hayes 
‘Rockwell Machine Tool Co Ltd. 
at the Engineers’ Club, Albert 
Square, Manchester. 7 p.m. 


Institution of Mining and 
Metallurgy. General meeting and 
discussion. “Mining of Cupreous 
Stockwork Ores at Rio Tinto” by 
R. N. Pryor, “Extraction of Copper 
and Silver by the Segregation 
Process in Peru” by F. Pollandt. 
The Geological Society, Burlington 
House, Piccadilly, London, W.1. 
5 p.m. 


October 26 


Society of Instrument Tech- 
nology (South Wales Section). 
“The Automatic Control of Rolling 
Mills” by W. N. Jenkins, B.Sc. 
Eng.), A.M.I.E.E. at the Lecture 
Theatre of the Steel Company of 
Wales Ltd., Port Talbot. 5.30 p.m. 


Institute of Sheet Metal 
E ngineering (Wolverhampton 
Section). ‘Finish and Conventional 
Blanking Techniques”’ by F. Howard 
(P.E.R.A.) at the Wolverhampton 
and Staffordshire College of Tech- 
nology. 6.45 p.m. 


October 28 
Society of Instrument Tech- 
nology (Scottish Section). 
“Instrumentation of a Steel Strip 
Mill” by H. Gill at the Building 
Centre, Sauchichall Street, Glasgow. 
7.15 p.m. 


PRODUCTION OF HIGH- 
PURITY METALS ON 
COMMERCIAL SCALE 


OHNSON, MATTHEY and CO. 

LTD., announce that they are 
now producing very pure arsenic, 
antimony, tellurium and bismuth on 
a commercial scale. By means of 
newly developed techniques, arsenic 
is being produced with an impurity 
level of the order of 1 p.p.m., 
detected by use of present known 
and accepted spectrographic 
metheds. The element is in the 
form of crystalline lumps and is 
packed in vacuum-sealed glass 
tubes. Antimony, with a maximum 
metallic impurity content of 5 p.p.m., 
and bismuth, with a maximum level 
of metallic impurities of 10 p.p.m., 
are being produced in ingot form. 
Zone-refined tellurium, with a metal- 
lic impurity content of the order of 
1 p.p.m., is also available in bulk, in 
the forms of ingot or grain. Of 
increasing importance to the semi- 
conductor industry, these four high 
purity metals find growing applica- 
tion in the form of inter-metallic 
compounds. For example, gallium 
arsenide is used in the production of 
special diodes and transistors, indium 
antimonide and indium arsenide are 
used for magneto-sensitive devices 
and bismuth telluride is used in 
Peltier cooling units. 


INDUSTRIAL COLOUR TV. 


COLOUR television mobile 

unit can now bring true-to-life 
colour pictures on a 7-ft. by 4-ft. 
screen to offices, factories, con- 
ferences and exhibitions anywhere 
in Great Britain. This unit, 
equipped and operated by E.M.l1. 
Electronics Ltd., Hayes, Middlesex, 
carries two of E.M.I.’s new colour 
TV cameras, which incorporate a 
novel optical system several times 
more efficient than relay lens 
systems. These cameras are very 
compact and give accurate colour 
renderings, even under difficult 
lighting conditions, so are ideal for 
industrial use. Facilities are also 
provided on the unit for colour 
telecine and colour microscopy. 
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Publications 
for Industry 


Dowding and Doll Ltd., 346, 
Kensington High Street, London, 
W.14, have issued a pamphlet 
describing the range of “RG” 
5-ton, 10-ton and 15-ton high-speed 
hydraulic presses which have recent- 
ly been introduced by them. 


* 7 * 


“Platinum Metals Review”’ issued 
by Johnson Matthey and Co. Ltd., 
Hatton Garden, London, E.C.1, 
contains, amongst others, an article 
on Corrosion Control by Anodic 
Protection and_ eight 
abstracts on current literature on the 
platinum metals and their alloys. 

* _ * 


“Resistance Welding at Work,” 
Vol. 5, No. 7, issued by Sciaky 
Bros., 67th Street, Chicago 38, 
Illinois, contains an article on the 
method of fusion welding, using a 
stream of electrons in a _ high- 
vacuum chamber, which has been 
under development by Sciaky for a 
number of years and which results 
in welds of ultra-high purity for 
refractory and reactive metals. 

* * . 


A survey of the main causes of 
noise in factories and available 
methods of reducing it has been 
published by H.M.S.O. for the 
Department of Scientific and In- 
dustrial Research, Charles House, 
5-11, Regent Street, London, 
S.W.1., as the sixth in the 
series Factories Building Studies 

“Noise in Factories.” The book- 
let can be obtained from any book- 
seller, price 3s. 6d. or by post from 
H.M.S.O.—-3s. 10d. 


* 7 * 


The Aluminium Development 
Association, 33, Grosvenor Street, 
London, W.1, have published a new 
edition of Information Bulletin 
No. 18, “Working Bulletin § in 
Shipyards,” price 2s., 60 pp., 
(illustrated). 
the book is substantially as before, 
the first section dealing with working 
practice such as sawing, milling, 
arc cutting, bending and forming 
and sheet-metal work; the second 
section deals with joining methods, 
prominence being given to the 
inert-gas shielded-arc methods de- 
veloped since the first edition was 
published. Other sections deal with 
practice when aluminium is in 
contact with other materials and 
with painting and protection. 
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F. J. Edwards Ltd., 359-361, 
Euston Road, London, N. W.1, have 
issued a leaflet No. Whit/160-2 
giving details of the range of angle 
iron machines and hand punches 
produced by them. 

. * * 

“SS News,” June, 1960, pub- 
lished by Solus-Schall Ltd,, County 
Building, Honeypot Lane, Stan- 
more, Middlesex, which is devoted 
to non-destructive testing, contains 
several articles of considerable in- 
terest on ultrasonic equipment used 
for flaw detection in plates and tubes. 

* * *. 

“Dawe Digest” recently issued 
by Dawe Instruments Ltd., 99-101, 
Uxbridge Road, London, W.5, 
contains an article describing how 
ultrasonic gauging helps the aircraft 
industry. | 

* * 

The ie report for 1959 of the 
Tin Research Institute, Fraser Road, 
Perivale, Greenford, Middlesex, 
mentions several lines of investiga- 
tion in metallurgy, tinplate, and 
electrodeposition; several new studies 
of the properties of tinplate are 
mentioned as well as a new method 
of assessing porosity of tin coatings 
by pounds of flow of current. It has 
been found that bright deposits of 
tin can be made by electrodeposition 
using wood tar additions in the 
plating vat. 

. 7 * 

A 12-page brochure issued by the 
Lead Industries Association, 292 
Madison Avenue, New York 17, 
makes it possible to estimate in a 
matter of minutes, the costs in- 
curred by industrial trucks. Charts 
show accurately the costs of de- 
preciation, operation and main- 
tenance for both petrol-driven and 
battery-operated trucks indicating 
that while the initial costs of 
electrical trucks are higher, the total 
overall costs are 40 to 50 per cent 
lower than petrol-driven trucks. 


* * * 
“Lead,” Vol. 24, No. 1, also 
issued by the Lead Industries 


Association introduces Devcon L, 
a putty-like material produced by 
Devcon Corp. of Danvers, Mass. 
consisting of 94 per cent lead powder 
and 6 per cent special epoxy resins, 
which can be easily formed into any 
shape before curing, but after the 
addition of a catalyst or hardening 
agent, becomes a hard, rigid, tough, 
strong mass; no heat, pressure or 
flame is required. By using Devcon 
Flex in place of the hardening agent a 
flexible material is produced similar 
to an automobile tyre. The use 
of lead is also described in the 
lining of eight pools decorating the 
new Time and Life Building in New 
York. 
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“Murex Review,” published by 
Murex Ltd., Rainham, Essex, con- 
tains a 12-page article on the effect 
of molten metals on stressed solid 
metals and a 20-page article on 
vacuum sintering. 


* * * 


“Wiggin Nickel Alloys,’’ No. 56, 
includes an article on eddy-current 
testing, one aspect of the company’s 
comprehensive and exacting system 
of quality control. 

Contrasting uses of nickel and 
nickel alloys are featured—from 
anodes for electroplating, one of 
the oldest and best known applica- 
tions, to the use of some of the 
“‘Nimonic” series of heat-resisting 
materials in the “Zenith” experi- 
mental gas-cooled nuclear reactor. 

Other articles include the use of 
“Nimonic 80A” in valves for the 
“Vanwall” racing car and two 
seagoing applications of “Monel” 
alloy in trawlers and runabout 
pleasure craft. 

This publication is free on request 
from the Publicity Department, 
Henry Wiggin and Co. Ltd., 
Thames House, Millbank, London, 
S.W.1. 


* * * 


Abstracts indicating the scope 
and main findings of papers pre- 
sented at the 46th Annual Conven- 
tion of American Electroplaters’ 
Society form an interesting feature 
of the April issue of “The Nickel 
Bulletin.” These and the other 
items comprising the section con- 
cerned with nickel plating cover 
work on the properties of plating 
solutions and electrodeposits, re- 
search on corrosion testing, and, in 
particular, investigations carried out 
with the aim of developing methods 
of improving the corrosion-resistance 
of electrodeposited coatings. 

In the nickel section of the issue 
reference is made, inter alia, to 
items on analysis. Worthy of note 
in the section on non-ferrous alloys 
is an abstract of a paper reporting 
work on nickel-containing gun- 
metals, while the items on heat- 
and corrosion-resisting alloys and 
steels range in subject matter from 
the mechanical properties of high- 
temperature alloys to fuel-oil-ash 
corrosion, use of austenitic steels 
in steam-power plant, potentiostat 
studies, and the behaviour of 
various materials in the presence of 
specific corrosive media. 

In addition to the usual sections 
concerned with cast iron and con- 
structional steels, the April issue 
contains the quarterly review of 
recent patent literature. The pub- 
lication can be obtained from The 
Mond Nickel Co. Ltd., Thames 
House, Millbank, London, S.W.1. 
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New Plant and Equipment 


Improved Welding Process 
OCKWELD LTD. of Commerce Way, Croydon, 
Surrey, announce that they propose to introduce into 
this country shortly, the “‘ Comatic”’ welding process, 
which is claimed to overcome the difficulties of fast 
vertical welding of relatively thin plates in mild and low- 
alloy steels, and will in fact weld plates down to }-in. 
in thickness. The principle of operation is that the wire 
and parent plate are melted by an arc, the weld being 
protected by CO, gas. The molten weld metal is con- 
tained by water-cooled copper shoes, located on opposite 
faces of the plate being welded and traversing upwards as 
welding proceeds. 

The machine consists of a vertical frame with two 
tracks carrying the welding head carriage which is equipped 
with a wire feed roll drive, a wire drum, a vertical traverse 
drive mechanism, an adjustable wire guide oscillation 
device and fixtures for carrying the copper shoes. Controls 
and meters are incorporated in a cabinet attached to the top 
of the carriage. The column, which is fitted with a 
lifting lug so that the machine can be craned to an 
appropriate position on the workpiece, clamps directly on 
to the workpiece and the structure is as light as possible 
consistent with rigidity. 

In operation, the CO, arc gives the necessary side wall 
penetration with a small gap. When thin plates are being 
welded the wire is fed in centrally between the plates; for 
heavier plates, the wire is made to oscillate across the 
thickness of the material. High operational speeds are 
possible; for example, with j-in. thick plate, a speed of 
15 ft. per hr. is possible; high-quality weld metal and 
perfect radiographs are claimed to be obtained and impact 
properties are good. 

The power requirement is a standard, drooping 
characteristic, welding generator or transformer /rectifier 
equipment of similar characteristic fitted with current 
control only, arc voltage control being fitted to the 
welding head. The welding generator or transformer 
rectifier should be rated at 750 amp. for continuous duty 


Power-operated Collet Chuck 
. BURNERD AND CO. LTD., 5, Balfour Place, Park 
Lane, London, W.1, have recently brought on to the 
market a new high-speed, power-eperated “ multisize ” 
collet chuck, Fig. 1, which can be operated by either 
hydraulics or pneumatics. The chuck rotates inside the 
stationary double-acting cylinder, which is supported on a 
needle roller bearing and gives speeds up to 3,000 r.p.m. 
This self-contained design allows the chuck to be mounted 
on any machine spindle without special adaptors or sup- 
ports for the non-rotating components and it is therefore 
universal in its applications. It is basically designed for 
the range of “‘ Multisize ”’ collets in the various standard- 
ized ranges up to 24 in. dia. bar capacity, which, the 
manufacturers claim, combined with dimensional flexi- 
bility and sturdy construction of even ordinary jaw chucks 
achieves standards of accuracy that are unobtainable 
with orthodox spring collets. Variation in sizes of 
components within the rated capacity of the collet does 
not affect the parallel grip. Blades grip the workpiece 
along their entire length with a force many times more 
powerful than ordinary collets without distorting or 
marking even the most fragile components. Six alternative 
ranges are available, to meet the requirements of a wide 
variety of machine tools. 





Pocket Magnifier with Graticule 


IG. 2 shows a pocket magnifier with a graticule to 

ensure accurate readings of 0.002 in., which is 
being produced by Graticules Ltd., Bath House, 57 '60, 
Holborn Viaduct, London, E.C.1. The magnifier folds 
into a neat square measuring 2} in. by 1 4% in. by *& in; 
the frame is aluminium cut away to give a field of vision 
of 1 in. and the graticule, which is bonded to glass by a 
process evolved by Graticules Ltd., is resistant to heat, 
chemical attack and abrasion and can be replaced in the 
event of breakage. 





Pocket magnifier 
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High-Speed Hydraulic Presses 
IGS. 3 and 4 show a range of high-speed hydraulic 
presses, known as R-G, designed and built for 
Dowding and Doll Ltd. by Rhodes, Gill and Co. Ltd. 
There are three models-—-with 5, 10 and 15 ton pressure 
They are of streamlined design and entirely 


capacity. 
self-contained. The hydraulic reservoir, pump, 
motor, and all pipe work and control rods are fully 


enclosed within a fabricated steel frame. The presses 
have been developed to simplify and speed-up such 
operations as blanking and piercing, forming and bending, 
broaching, clipping, marking and assembly. 

On all three models, operating pressure and slow ram 
advance for setting are controlled by a regulator fitted 
close to the pressure gauge for which an isolating valve is 
provided. Both the ram nose and the table are designed 
to accept most existing tooling. Perspex guards provide 
a clear view of the work while affording complete protec- 
tion to the operator. 

The 5-ton model can be supplied either as a bench press 
or with a pedestal for floor mounting. Operation is by 
means of a hand-rail which extends across the front of the 
press—an arrangement which permits working with either 
hand. The pedestal model can also be supplied for foot 
operation. 

An accumulator system provides rapid ram approach 
with instantaneous speed reduction and the application 
of full operating pressure immediately the load ipplied 
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The double-acting cylinder and ram provide positive 
power ram return. The ram is prevented from turning 
by a spring-loaded plunger housed within the frame. 
There is no obstruction of the table area and the stroke is 
readily adjustable 

Pressure can be maintained for normal periods and 
simple special equipment is available to extend the dura- 
uuon of pressing. 

The speed of the ram on the approach, pressing and 
power return strokes is 1,000, 35 and 650 in. per min 
respectively. 

Both the 10-ton and the 15-ton models operate on the 
jack-ram prefill system. A guide is fitted to check 
rotation of the ram and full use of the table area is per- 
mitted without fouling the pillars of the die sets. A 
device can be fitted to limit the downward stroke which 
is readily adjustable by means of a knurled wheel project- 
ing from the side of the press and permits accurate 
inching of the ram. 

T-slotted tables are available for either model and a 4- 
or 8-station automatic rotary indexing table can also be 
incorporated. Extra high speed models are available 

Speed of the ram on the standard 10-ton model is 390, 
35 and 186 in. a min. on the approach, pressing and 
power return strokes respectively. Speeds for the 15-ton 
model are 390, 21, and 140 in. per min 

The R-G range of presses is available from Dowding 
and Doll Ltd., 346, Kensington High Street, London, W.14. 


Continued in page 784 
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WE ALSO MAKE 

Double Action type Drawing Presses 
Open-fronted Presses 

Double sided Presses 

Single and Double Crank Presses 

All types of Automatic Feed Presses 
Minting machinery 





Cartridge machinery 


TAYLOR & CHALLEN LTD siemncnam 15 


784 SHEET METAI 


High Speed Cutting Nozzles 
RITISH OXYGEN GASES, LTD., Spencer House, 
St. James’s, London, S.W.1, have developed a range 
of oxy-acetylene nozzles which are claimed to give faster 
machine cutting speeds than any existing models. 

These new high-speed nozzles have been developed 
for machine cutting applications and are an addition 
to the “‘Saffire’’ range of equipment. They can cut 7-in 
thick plate at 45 ft. per hour and l-in. plate at 100 ft 
per hour. They are available in four sizes: 45, 50, 60 
and 73. The size numbers indicate the diameter of the 
throat passages in thousandths of an inch. 

The new nozzles are claimed to lower the production 
costs of machine cutting and reduce the time spent 
on finishing and machine work. They are of one-piece 
construction and, apart from the conical seating surface, 
are chromium plated. 

The cutting orifices, which are machined to exacting 
limitations, are of convergent-divergent form. This 
allows the cutting oxygen supply to expand to atmospheric 
pressure within the nozzle. The cutting oxygen leaves the 
nozzle at high speed in a parallel stream, resulting in an 
exceptionally high linear cutting speed. 


Ultra High Strength Steels 


SERIES of ultra high strength steels for use at high 

temperatures has been developed by Samuel Fox 
and Co. Ltd., a subsidiary of The United Steel Companies 
Ltd. 

The steels have been designed to give tensile strengths 
of between 100 and 140 tons per sq. in. after tempering 
at up to 600°C. In addition to permitting higher 
operating temperatures to be considered in design 
compared with steels which are currently being specified 
for these strength levels, the high tempering temperature 
will yield maximum stress relief and, therefore, greater 
dimensional stability. 

There are at present three steels in the new series, of 
which the first is a commercial alloy already in production 
This steel is well-known to give 100-tons tensile strength 
in the air-hardened and tempered condition. Formerly 
described as Fox 769, it has now been renamed HST 100. 

The two entirely new steels in the series have been 
obtained by small compositional changes in the basic 
HST 100 analysis, but there is no increase in the carbon 
content while use has been made of a combination 
of solution hardening and improved tempering resis- 
tance. The steels are known as HST 120 and HST 
140, and have tensile strengths of 120 and 140 tons 
per sq. in. respectively, at room temperature. It has 
been possible to reduce the carbon content of HST 
120 to 0.30 per cent. Both these steels can be hardened 
in either air or in oil, depending on mass, and all three 
in the series have silicon contents below 0.40 per cent 

The HST steels can be produced in the form of billets, 
blooms and slabs for forging and re-rolling, and in 
bars for forging or machining. Bars can be supplied 
either in the annealed or fully hardened and tempered 
conditions. Experiments are taking place to produce 
sheets down to 0.064 in. thick in all three qualities, but 
these are not yet generally available. 

Applications for the HST steels are expected to be 
found in the aircraft and rocket industries, although 
HST 140 could probably be used to advantage as a hot 
die steel. 

Welding Turntables 
OURTBURN POSITIONERS LTD. of Kempston 
Hardwick, Bedford, have produced a range of variable- 
speed welding turntables of 10 cwt., 1 ton and 3 ton 
capacity suitable for the rotation of workpieces during 
continuous welding operations where tilting of the 
components is not desired; the tables are 24 in., 36 in 
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and 54 in. in diameter respectively and the motors are 
totally enclosed, giving complete protection and safe 
operation. Two types of manually operated positioners 
are also available of 5 cwt. and 10 cwt. capacity which 
enable welds to be presented in all downhand weld 
positions; the turntable diameters are 24 in. and 30 in. 
respectively and rotate freely by hand in Timken taper 
roller bearings mounted in the crosshead and are secured 
every 30 deg. by a spring-loaded plunger; tilting of the 
turntables is effected through 135 deg. by a handwheel 
operating a worm and segment gear 


Spray Coating 

HE PFAUDLER CO., a division of Pfaudler Permutit 
Inc., Rochester, New York, have introduced on a 
commercial basis, a sprayable coating of Penton in 
water-suspension, Pfaudlon 301, which can be applied to 
desired thickness (20 to 40 mils) with as few as two applica- 
tions, while four or more are commonly required when 

alternate methods are used. 

Penton is a chlorinated polyether polymer developed 
by Hercules Powder Co., having almost universal resist- 
ance to corrosion at temperatures to 250° to 275° F. 
and claimed to have excellent resistance also to abrasion 
and impact damage. Pfaudlon 301 is applied in approxi- 
mately the same manner as are organic suspensions but 
Pfaudler consider that the water-spraying technique is 
superior because elaborate safety measures are not 
needed to guard against toxicity and infiammability. 
Fig. 5 shows Pfaudlon being wet-sprayed on cold metal 

Three firms have been licensed to use the process 
American Durafilm Co. in Boston, Mercer Rubber Co 
in New York and Electrochemical Engineering and 
Manufacturing Co. of Emmaus, Pennsylvania; it is 
expected that more firms will be licensed in the future. 

Continued in page 786 


Fig. 5.—Penton wet spray technique 
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for uniformly etching aluminium surfaces. 
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THE PYRENE COMPANY LIMITED - METAL FINISHING DIVISION 


GREAT WEST ROAD 


BRENTFORD - MIDDLESEX - Telephone: ISLeworth 4131 











Automatic High-speed-press Guard 

IG. 6 shows a 7}-ton high-speed press manufactured 

by the Norton Tool Co. Ltd. which has been fitted 
with a rigid Perspex guard and has been one of the 
principal features at a trade show recently held at Hammer- 
smith Town Hall by Frank Lewis and Co. Ltd. of 
65, St. Pauls Churchyard, London, E.C.3, who are the 
sole distributors. The press was described in detail 
in the March, 1960 issue of SHEET METAL INDUSTRIES but 
without the guard, which is claimed to have the effect 
of increasing production of the order of 100 per cent 
and more, with reduced fatigue on simple hand fed 
operation work. 

The guard is hydraulically operated with the press 
circuit so that all pressure is relieved from the ram until 
the guard is in the fully closed position. 'When the press 
is set for single cycling, the action of closing the guard 
strokes the ram, the guard remaining self-locked in the 
closed position as the ram descends, and automatically 
opening as the ram returns. The weight of the guard 
and counterpoise arrangements are such as to make the 
guard light and rapid in operation. 

A lever is provided to lock the guard in the closed 
position where necessary for manual operation of the 
press or fully automatic cycling. An isolator valve is 
also provided to allow the guard interlock to be rendered 
inoperative where necessary for purpose of tool setting 
and for operations in which guarding of the tool itself is 
more appropriate. 


Automatic press guard 
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Non-destructive Testing Equipment 


HE Introview flaw and corrosion detector illustrated 

in Fig. 7 was shown for the first time at the I.E.A. 
Exhibition by the manufacturers—-Sperry Gyroscope Co. 
Ltd., Great West Road, Brentford, Middlesex. Up to 
now the detector has been used for the testing of non- 
ferrous material in tubular, strip or rod form, but 
recent developments have made it possible to use it on 
non-magnetic stainless steel. 

The instrument makes use of the eddy currents set up in 
the material under test induced by an a.c. excited coil 
placed in close proximity to the material; these eddy 
currents modify the apparent impedance of the coil in 
proportion to the conductivity of the path created by the 
surrounding material; any variation in this conductivity 
causes a proportional variation in the apparent impedance 
of the coil, unbalances a bridge network and the magnitude 
and phase is recorded on a chart, thereby enabling flaws 
to be identified. 


The equipment consists of a recorder unit, power pack, 
probe, probe injector and probe winch unit. Ir the 
illustration the equipment is being used inside the 
condenser box of a destroyer to test a condenser tube, the 
method being to propel a probe together with a flexible 
cable attaching it to the winch unit, to the far end of the 
tube by compressed air-the probe is then drawn back 
through the tube and a recording made of the state of 
the condenser tube on the recorder unit. 


Continued in page 788 


Flaw and corrosion detector being used 


condenser tubes 
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Electrical Aids in Industry 


Dielectric Heating -3 


Some further details of the uses to 
which dielectric heating can be put 
are given in this data sheet, being 
continued from data sheet No. I1. 


The Woodworking Industry 

A most important development in recent 
years in the woodworking industry has 
been the introduction of synthetic resin 
adhesives of the thermosetting type for 
the bonding of wooden components. 
Setting of these resin adhesives proceeds 
at a rate largely determined by tempera- 
ture. For instance, urea formaldehyde 
sets as follows : 


TEMPERATURE__| SETTING TIME _ 
65°F 3 hours 
80°F I hour 
150°F 3 minutes 
190°F I minute 


The resultant bonded joint is equally 
satisfactory in each case. Most of the 
power supplied when dielectric heating 
is used is absorbed by the resin, the heat 
thus being concentrated where required 


Plywood 

With dielectric heating consuming 
power only during the heating cycle, 
plywood can be produced with consider- 
able savings in heating times and costs. 











For example, in a press holding 100 
3-ply 4” thick assemblies, the resin glue 
is set in 20-30 minutes, depending upon 
the dryness of the wood. 


Curved Laminated Sections 
Curved laminated sections are being 
increasingly used in contemporary 
furniture, and with dielectric heating 
rapid production can be achieved using 
wooden shaping 
blocks in single day- 
light presses. An al- 
ternative method of 
providing heat by 
conduction from heat- 
| Led metal strips is 
= much slower as the 
MJ total section thickness 
rises above 0.05 inch 


METAL INDUSTRIES 


Data Sheet No. 12 


Furniture Assembly 

Because of the savings in glueing pro- 
cesses already instanced, dielectric heat- 
ing is being extensively used in the 
furniture trade. It leads also to reduc- 
tions in labour and floor space, with the 
elimination of assembly jigs. The heat- 
ing equipment can be placed directly in 
the production line, cutting handling to 
a minimum, 


Blockboard 

Blockboard, having large areas of glue 
line, provides an excellent use for di- 
electric heating, which gives consider- 
able savings in time and labour. 


Other Resin-bonded Products 

Dielectric heating is also used in the 
manufacture of other resin-bonded or 
impregnated products such as grinding 
wheels, fabrics, felts, etc. 


Foodstuffs 

Increased use is being made of dielectric 
heating in many food processes; these 
include defreezing and melting, sterilisa- 
tion and disinfestation, drying of break- 


~ ! i 
} hens WAS ] 
4 [ <- | 
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) iJ) 


fast cereals, dog biscuits, etc., and 
similar applications. Some cooking pro- 
cesses, such as bread baking, are 
technically possible, but dielectric heat- 
ing gives an ‘unbrowned’ product. In the 
biscuit trade, however, diclectric heating 
is combined with conventional baking to 
produce normal biscuits in } to 4 the 
usual baking time. 

The examples given here cover only a 
part of the field open to dielectric heating. 





For further information, get in touch 
with your Electricity Board or write 
direct to the 

Electrical Development Association, 
2 Savoy Hill, London, W.C.2 
Ielephone: TEMple Bar 9434. 
Excellent reference books on electri- 
city and productivity (8/6 each, or 
9/- post free) are available—**Induc- 
tion and Dielectric Heating’’ is an 
example. 

E.D.A. also have available on free 
loan in the United Kingdom a series 
of films on the industrial uses of 
electricity. Ask for a catalogue 
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Lubricator for Self-levelling Greases 
HE “SG” grease lubricator, Fig. 8, produced by 
Wakefield-Dick Industrial Oils Ltd., is a positive 
action lubricator designed specifically for the purpose of 
pumping self-levelling greases and is claimed to show a 
considerable first cost saving against all-purpose grease 
lubricators; it is compact and robust, has a grease capacity 
of 8 Ib., and is fitted with up to 6 outlet connexions. The 
lubricator can be supplied with a plain drive shaft, or 
the drive can be arranged through a sprocket, pulley or 
ratchet; alternatively, it can be fitted with its own worm 
or ratchet reduction gearbox to take advantage of higher 
driving speeds. A complete installation, comprising the 
lubricator directly coupled to a fractional h.p. geared 
motor and mounted on a mild-steel baseplate can also be 
provided. Where non self-levelling greases are to be 
handled, the appropriate Wakefield-Dick lubricator is the 
= 
Further details of both lubricators can be obtained from 
the Mechanical Appliances Department, Wakefield-Dick 
Industrial Oils Ltd., Castrol House, Marylebone Road, 
London, N.W.1. 


Fig. 8.—-Self-levelling grease lubricator 








OcToBER 1960 


Drill Grinding or Sharpening Machine 
IG. 9 shows the “ Tatar ”’ drill grinding machine for 
which Alfred Herbert Ltd. of Coventry are the sole 
agents, and which is claimed to simplify the concentric 
sharpening of even the smallest twist drill. A projector- 
adjustment permits a twist drill to be re-sharpened in 
approximately 10 seconds, centring the drill also taking 
only a few seconds. 
Magnification on the projector system is from «10 to 
60. After each pass across the grinding wheel, the 
drill is returned to a position in front of the viewing lens 
enabling a visual check to be made by the operator on the 
condition of the edge. By rotating the drill in its holder, 
the operator can also check the concentricity of the drill. 
No centring device is required when mounting the drill 
in its collet and only one collet is necessary for drills from 
&-in. to -in. Right- and left-hand drills can be 
accommodated and the machine is made in two sizes for 
drills from ,,-in. to jj-in. and 4,-in. to #-in. 
Lip angle is 90° to 140° and clearance angles 0 to 30’. 


Fig. 9.—-Drill grinding machine 





Liquid Zinc Anti-Corrosive Compound 

LIQUID zinc anti-corrosive composition for use on 

iron, steel and other metal surfaces, has been 
developed by the MacCleaster Chemical Co. Ltd. (a 
Powell Duffryn Company), of 8, Great Tower Street, 
London, E.C.3. 

The preparation has a base of chlorinated rubber and 
zinc dust of extremely small particle size, and among the 
important advantages claimed for it is freedom from rapid 
settling out. It can be applied by brush or spraying or 
by dipping, over rusted surfaces or surfaces which have 
been previously painted, subject only to some scraping or 
wire brushing. It is also of above average flexi- 
bility, abrasion resistant, and although not specifically 
heat resistant, will withstand a drv temperature of 200°C. 
and a wet temperature of 120°C. It possesses excellent 
fire retardant properties, prevents “‘rust creep,” is 
impervious to polluted atmosphere (industrial fall out), to 
sea and fresh water. The manufacturers claim that the 
composition is equally efficient as a single coat system 
as a primer, giving increased adhesive properties to the 
top decorative finish), making it particularly suitable in 
the protection of structural steelwork and for general 
industrial use. Its cathodic properties are especially 
important for marine application and since the dried film 
is non-toxic it can be used for the protection of water 
tanks and cisterns. It is now commercially available 
after an extensive period of field-testing. 
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7 canon CROSLAND 


BLANK AND PIERCE DIES 


* They're up to 88% cheaper than orthodox tools * They have super-hard steel cutting edges set in 
densified laminated material of high tension 
* They save up to 96% bench time compared with strength 
hand methods for short to medium non-repetitive : , 
runs * They blank and pierce in one operation 
* They're suitable for steel, non-ferrous and non- * They give clean, even results 
metallic materials * They’re cheap to maintain and modify 


These anefacts -Powvetthem yourFott! 
Write for fully descriptive literature to:— (William Crosland 1:4) 








BREDBURY 


Nr. STOCKPORT ~- Telephone: WOODLEY 2621/2 


FABRICATE YOUR OWN SPIRAL LOCKSEAM TUBING 
FOR AIR CONDITIONING and VENTILATING DUCTS etc. 


Diameters up to 32 
Strip Lilla 41-331:3 Miceli 


+4 
ii SPIRO ao3B 


TUBEFORMING MACHINE 


er ease write to: SD RO INVESTMENT S.A. rrisouna switeeriand 
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Roell & Korthaus 


SHEET METAL 
TESTING 
MACHINES 


Up to 35 tons 
capacity 

FULLY a 
AUTOMATIC OPERATION | 


With Electronic Cut-out for 


Erichsen & 


INGERSOLL LOCKS 


Olsen Tests 





LTD. 


i 
| 


INDUSTRIAL INSTRUMENTS DIVISION | 
91, MOORGATE, LONDON, E.C.2. Tel: NATional 9144 | 
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PERFORATED 
METALS FOR 
INDUSTRY 


J. & F.F 
splendid serv ce € 
itis first-class equipme 
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Po ol > 


vT& FF POOH, 
HAYLE, C 


ool Perforated Metals are today giving 
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1t at the right pricel 


i.TrD 
RNWALL. Hayt 


METAL INDUSTRIES 


OcToBEeR 1960 


FOR A SMOOTH 
OUTPUT OF 
PERFECT 
FINISHES 


use test-tube tack rags 


Specially formulated for 
today’s surface coating 
compositions 


consult - 
ANTI-DUST SERVICES LTD. 


fordust problems 


P.O. BOX 28, DUDLEY, WORCS. 
Telephone : Dudley 54816 
Assoc. Coy: ANTI-STAUB GmbH., FRANKFURT/MAIN GERMANY 
Also Dust Barrier Curtaining, Taccy Door Mats, Brooms, Tools 


Seam Welders 


% = 60 kVA 39” arm seam welder 


Welds 16 gauge M.S. Sheets at 4) ft. per min. 
@ Self-contained motor drive. 
@ Variable mechanical pressure. 
® Primary tappings on transformer for wide 
range of secondary voltage. 
@ Straight and circular seam welders available, 
giving air-tight joints to stand high pressure. 


ALSO PATENT SCALING MACHINES AND SPOT WELDERS 
Write to-day for full particulars 


The WESTMINSTER ENGINEERING Co. Ltd 


(Dept. R.W5.) 


Victoria Road, Willesden Junction, London NW10 
Tel: EL Gar 7372 (2 lines) 
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SHEET 
METAL 
EARS 


Capacities 
16, 14, 10, & 
7 s.w.g. 


Prompt 
Deliveries 


FOR 


Tc 


LS WRITE TO:— 


DUPLEX ELECTRIC TOOLS LTD. 
HIGH STREET, PURLEY, SURREY 
UPLANDS 3731 and 8621 


DET 


Phone: 








BENT // 


— 











ARTICLES 


FOR THE SHEET 
METAL & TINPLATE 
INDUSTRIES 
SPECIALITIES 


WIRE BAIL AND 
DRUM HANDLES 
IN ALL SIZES FOR 
PAINT, OIL AND 
OTHER 
CONTAINERS 


’ 


(ey 


BRADLEY & BURCH 


LIMITED 
65, LONDON WALL, LONDON, E.C.2 


PHONE: NAT 7518 “GRAMS: CLAVIGER STOCK, LONDON 
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In QUENCHING 


Let our experience be your guide 


The engineer must have the right quenching media for 
that particular steel or non-ferrous alloy He can obtain 
expert advice on the most suitable product for the job by 
contacting our Technical Sales Representative by 
writing or ‘phoning us direct 

We have a wealth of experience in solving these problems 
and offer a selection of Quenching Oils and salts to meet 
every day-to-day requirement over a wide temperature 
range. Evco Quenching products are most economical in 
it‘sfactory results 
tilable. 


or 


use, because they give consistently sz 
4 new publication on quenching media is now av 
Requests for 


copies on 


your business heading, 


please Edg ar 

It’s the ‘know-how’ on Vaughan 

quenching that means rj A im 

speed’ ~~ LEGGE ST., BIRMINGHAM 4 
Liverpool, 


success 
stability 


Works and depots at: Birmingham, Manchester, 
London (Southall), Bristol, Glasgow 
@ In association with the Houghton group of 
companies all ever the world. 
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“TAKE MY TIP—USE 


SIFBRONZE 
WELDING  &24, 
EQUIPMENT!” ¢ay/ 


says Will the Welder 
** DEMON” BLOWPIPES:—Genera! Duty and Cutting Models. 





SIF-COLIBRI CUTTING MACHINE 
The clockwork machine which turns a hand cutter into a precisior 
machine cutter. Ideal for flame cutting on site 


SIF-COMBI PROFILE CUTTING MACHINE 
An Automatic dual-purpose machine for al! kinds of cutting work 


SIFBRONZE REGULATORS 


Modern precision instruments giving constant pressure and volume 


SIFBRONZE CATSEYE GOGGLES. The most advanced type on the 
market 


If you want SUFFOLK IRON FOUNDRY (1920) Ltd 


Stowmarket, Suffolk Tel. : Stowmarket 183-5 | 
to know how 
Sifbronze Please send leaflets detailing Sifbronze equipment 
equipment can Name 
help you, fill Address 
in the coupon 
right away. 
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STAINLESS STEEL 


for immediate delivery 


BARS TUBES 
SHEETS SECTIONS 


cD 


COX-DANKS 


LIMITED 
SCAPA HOUSE - PARK ROYAL ROAD 
LONDON N.W.10 


Tel: Elgar 58l1 Telex 25239 


$S12 





SHEET 


Name 


| Address 


|| Date 
1] 
Bncnsasad and Pest Office Orders to be made payable to : 





SUBSCRIPTION 


METAL | 
JOHN ADAM HOUSE, | 


17-19, JOHN ADAM ST., ADELPHI, LONDON, W.C.2 
Telephone : TRAFALGAR 6171 


Please send SHEET METAL INDUSTRIES to the address given below, 
|| for which 30/- is enclosed in payment of One Year’s Subscription. 


ORDER FORM 
INDUSTRIES 


industrial eran est (| Fuel and Met nse Si Ltd. 
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wOk Pneumatic | | ENGINEERS & 


ae ou mane i PRESS 
BETTE TOOLMAK 
| ERs 





Specialities Press Tools for the Tin Box and 
Sheet Metal Trades 


mits 


Makers of Press Tools to blank, form and curl! in one 
operation. Covered by patent No. 833055 


DIE FORGINGS 
POWER PRESS REPAIRS 





Send for List of Second-hand Presses and 


->rPuwm<-2C 


Machinery 


FOR DETAILS APPLY:— H. & G. HOPTON (Est. 1870) 
WORSON DIE CUSHIONS L?®. 219-221 BLACKSTOCK ROAD, LONDON, N.S. 


Dept. M., RABONE LANE WORKS, SMETHWICK, Telephone: Canonbury 9444/5 
Tel.: SMETHWICK 0939 











Especially in the KITCHEN 
there’s nothing to touch 


3 
~ 
ES 
_~ 
Ss 
2, 
Ss 
3 
~ 


\ 
< 


because what does touch it 

in the way of unavoidable spills or splashes, 
food or liquid, hot or cold, milk, acid, 

does not stain it, cannot corrode it 

and can be removed immediately. 














L, ifelime 


Get in touch with the leading 
Vitreous Enamellers to the Trade 
THE RUSTLESS IRON CO. LTD. 
Trico Works, Keighley, Yorks, 
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Announcing . . 


The KIM Truck Wheel 


Fabricated from heavy steel and built to carry heavy loads. 
Stardard wheels are available in 74”, 8”, 83” and 12” dia- 
meter, with 4”, }” or 1” clearance bore. Hub centre 1j . 
Stove enamelled any colour. Fitted large section rubber 
tyre. Non-standard wheels to your specification can be 
fabricated. Also sheet metal work of every description. 





Write for details to :— 


H. KIMBER LTD. 


a a 
wigs t 
— 6, HIGH STREET, COLLIERS WOOD, S.W.19 


Wheel dismantled Teler e: LiBerty 7281 (4 lines) Wheel assembled 


FOR 
IMMEDIATE 
DELIVERY 


ualor 


a aed 


SMG 


Treble acting 
Hydraulic 
Drawing Press 








| 













aA Awe tt)-MAGNETIC 
LIFTING BEAMS 
1; to 6 Tons S.W.L. 


Maximum total pressure 
140 tons. Size of table 
39 33”. Maximum | 
depth of draw 8". 


For the safe handling, without sag, 
of magnetically permeable loads 
use a BERL Electro-Magnetic 
f Lifting Beam 


— 
D 


| PEARSON MM@ANKE LTD) 


meta British Electrical 
Gaia Repairs Limited 


Empire House, Charlotte St., Manchester | 








BIRMINGHAM CARDIFF, 
l EDIN' 


1-3 Hale Grove Gardens, London, N.W.7 | . yg ee 
Telephone: Mill Hill 3232 Telex: 23273 ne 





NRP 5104 tom BEROI 


IN ROA 
ONDON.: 


spi INNERS,PECK LONDON 











Octosper 1960 SHEET METAI 








AMUEL 


Pressings in all metals, also in paper, P.V.C., 
etc., for all trades. Accuracy, precision and 
high quality are assured by an engineering 
skill based on long experience. For reliability 
and good service, it will pay you to send us 
your enquiries. 


ICHOLLS 


10 COMMERCIAL STREET, BIRMINGHAM | 
Telephone : MIDiand 0632 


LORS OmMa\>) 
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ODDIE FASTENERS 





The fastener with endless applications in the 
Sheet Metal Industry. 


SIMPLE—POSITIVE—SELF LOCKING 


Made in a variety of types and sizes. Special 

fasteners to suit customers requirements. 

Used on quickly detachable panels, inspection 

doors, access covers, machine guards, panel 
covers, fairings, box lids, etc. 


For full details and literature apply to: 


ODDIE BRADBURY & CULL LTD. 


SOUTHAMPTON 


Telephone: 55883 Cables: FASTENERS SOUTHAMPTON 











HAND & POWER PRESSES 


OF ALL TYPES & SIZES UP TO 
400 TONS PRESSURE 








Motorised. 
Geared or Ungeared. 
Adjustable ‘troke. 
Self-Oiling Flywheel 

or Sight Feed 

Lubrication. 

Safety Gatch. 
Hand Guards, 


Automatic Feeds 
Rigid or Inclinable. 


SWEENEY & BLOCKSIDGE (P.P.) LTD. 


SONIA WORKS, SALTLEY, BIRMINGHAM 8 


Telegrams : Telephone: 
Sonia, Birmingham EAS. 3231/2 














P.M.G. 
INTERLOCK 
PRESS GUARD 


Easy feeding through ex- 
ceptionally large aperture 
with perfect safety for the 
operator who can close the 
“Camiock" guard either 
lly or ically 
with the Newmatic 
Sequential Air Operation 
Unit. The Guard design 
avoids taking up tool space 
and large area top tools 
are accommodated. Inter- 
locks are provided with the 
clutch and crank shaft. 





Send for details today 
given in Leaflet No. 40. 





PRICE MACHINE GUARDS LTD. 
Powke Lane, Old Hill, Staffs. 


Tel: Cradley Heath 66423 
’Grams: “ Prigard”’ Cradiey Heath 
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TOGGLE BOLTS 
for 
Wood and Metal 
Boxes. 
Food Canisters. 
Instrurnent Cases... ‘ ,) 
Factory Equipment, 
™ etc. 
MADE IN ALL SIZES. 
Catalogue on request. , 
PARKER (TOGGLES) LTD. 39 WILSON ST., LONDON, E.C.2 ’Phone: Monarch 8629 
“GOLIATH”? Portable 
ELECTRIC HAND SHEAR 
Cuts up to 14g. M.S. also Hard Stainless Steel 
BRITISH 
MADE 
| 
| A =; 
Ss | 
OUND =; | 
ye | 
The ‘*Goliath'’ Portable Electric Hand | CRE $ 0 LD E R S$ 
Shear is indispensable wherever sheet | 
qucatecl, aluminium brass copper, sme, | || TINMENS, PLUMBERS AND OTHER QUALITIES 
poeta x Spon pedhrom = ean Reha WIRE or TAPE, Solid or resin cored | 
VG 6. Pes SS Se oe ae. | | TO BRITISH STANDARD SPECIFICATIONS 
6 1b. the saosin, whieh » aha ta ouniee 
speed (hard pressure does not increase | 
cutting speed) 
ARTHUR DRYSDALE | TRIES | 
AND CO., LTD. BATCHELOR, ROBINSON & CO. LTD. 
58 COMMERCE ROAD, WOOD GREEN, LONDON, N.22 19 BORDESLEY PARK ROAD - BIRMINGHAM 10 
Telephone: Bowes Park 7221 GRAMS: “STANNUM, BIRMINGHAM"' PHONE: VICTORIA 2291-2 
at } 


GENERAL SHEET . t 
METAL COMPANY 


(BURY) LIMITED 


€ 
PARSONS LANE, BURY, 
LANGCS. 

Phone: BURY 691 
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% a a _ I y x % » » Y % 
CLASSIFIED ADVERTISEMENTS 
PREPAID BATES: TYPE ADVERTISEMENTS (no biocks) 2/- per line or 24/- per single column inch (12 lines per inch). Minimum 

charge 8/- (4 lines). Average number of words per line 7 
DISPLAY ADVERTISEMENTS (with or without blocks) per single column inch (width 2 ins.) 12 insertions £1. 10. 0. each, 
6 insertions £1. 13. 0. each, single insertion £2. 0. 0. (pro rata larger spaces) BOX NUMBER 2/6 including postage of replies. 








Advertisements (accompanied by a remittance) and REPLIES TO BOX NUMBERS should be addressed to the Classified Advertisement 
Manager, ** Sheet Metal Industries,"’ John Adam House, 17-19, John Adam Street, Adelphi, London, W.C.2. Telephone: TRAfaigar 6171. 





AUCTION SALE MACHINERY and MATERIALS WANTED 


TRGENTLY REQUIRED S ndhand 
By Order Receiver, C. E. M Low Frequ Induction Melting 
f E Esq., F.C.A Furnace, 1,20 apacit table for melt 
RK R.H Duthie & Son, Ltd . gee BOX Plant and Presses required re pper and bra a all mpositions, 
suitable for round and irregular con witt ndensers for power factor rrection 
PO LE TRADIN ESTATE, tainers manufacture.—-Modern Packages Ltd ind suitable for operatior n 400 volts, 50 
Phoenix Works, Uxbridge, Middlesex les sing phas REED BROTHERS 
COLNBROOK, BUCKS. (ENGINEERING), LIMITED, — Replant 
Works, Woolwich Industrial Esta London, 
- S.E.18 





HENRY BUTCHER & CO. “= 





SELL US YOUR 
vos oon oe SOY SURPLUS STAINLESS STEEL 


THURSDAY, I3th OCTOBER, 1960 | SHEETS . PLATES . BARS - TUBES . SECTIONS . STRIPS . BLANKS . OFFCUTS 


it ELEVEN A.M e top prices paid 
As a First Lot nless previously sold by 


Private Treaty) the e offers by return or our 
SINGLE STOREY FACTORY ey eae a 
spel e prompt collection and payment 


WITH TWO-FLOOR OFFICE BLOCK 


FLOOR spac arrRox. wom S01 STARNLESS RECOVERIES LTD 


SITE AREA HALF-AN-ACRI 
All Main Services. Central Heating DOVER ROAD - TRADING ESTATE - SLOUGH ~. BUCKS . Tel: SLOUGH 24622 


Concreted Yard 
Vacant Possession Upon Completion. 











MACHINERY and MATERIALS FOR SALE 


To be followed by the Sale in Lots in detail 








of the ALLARD Gas Heated Conveyor Drying B® AND New Hot Dip Tinning Plant (un 
Oven (easily converted t il Second | used), gas heated omprising sequence 
SHEET METAL WORKING hand, double cased throughout, complete wit! f thirteen tanks Pickle tanks 6 ft. 6 in. x 
thermostat and thermograph r wding appar-| 3 ft. x 3 ft Tinning baths 3 ft. 6 in. x 2 ft 
situs, exhaust fan and motor, V.S.¢ Ipprox x | ft. 6 in for disposal at sacrifice wing 
PLANT, jimension 35 ft. long x 13 ft. high x 7ft. 8 it to change of pla Box N aS5 Sheet 
vid For further part lars please apply t« Metal Industri 1-19. John Adam Street, 
VEHICLES and EQUIPMENT Washington Engineering, Ltd., Washington, | Lond Ww 
( Durhan 
BESCO 8 f 19 Gauge MOTORISED eS oe Pale Swing Bear B, | | FSCO Model ¢ Irregular Trimming 
ersa ] ! cr ' r Sa pa 
SWING BEAM FOLDER PHILLIPS Se on a Machine for sale. At present set up for 
, \ ! Imping - 2 7 T x a 
k.V.A. SPOT WELDERS RUSH- | beam lifts 7 S f beam in respect oy fe PRL, — Ao “ 
WORTH {| Gauge OVERCRANK | completed trunks, 2 x J in Power | \ginimum depth 1/4 Sneed 4548 mes 
GUILLOTINE. 10 k.V.A. to 12 k.V.A. ARC era to both folding a my af ninute dependir F. J. Edwards 
Arranged motor drive suitable for 400/440/ | 114 | 359. | Road, London, N.W.1, or 
} WELDING TRANSFORMERS AIR COM r Weight about 6 tons. F. J. Edward ‘1. Wat emg 
PRESSORS. DRILLING MACHINES Ltd., 359, Eustor id, London, N.W.1 
LORRIES, VANS & SALOON CARS 41, Water Str f an - 
Ford. B Fs i Thames Tavior & Challer Doubl bnthes — 
OFFICK FURNITURE & EQUIPMENT “CHICAGO” PRESS BRAKES Senses tin. 4: See. 5 eee mal 
4 : Taylor & Challen N ) ind N 169 20 
i] Combined Particulars and Conditions of Sale Here are six modern Press Brakes for tons Op Fronted Press fivwheel drive 
of the Property and Catalogue of the Plant, work nearly every 3.6. Shop ia we. Swees & Blocksidge 20 tons Open Fronted 
Machinery and Equipment (when ready) may No.131A. 4 ft. x Bz.— 6° throat— 0 tons Presses: a w left 
be obtained of: | § No.131B. 4 ft. x 18g.—12” throat—10 tons Bice 10 toms Morn P ‘as 
No. 265 6 fr 18 g.— 6” throat—25 tons Bliss Triple Act Bottom Slide Drawing 
Messrs. JOSOLYNE, MILES & CO., Char- |] No.56A. 6 ft. x 16 g.— 6” throat—25 tons Press 14 in. stroke. 21 in. stroke end 
tered Accountants, 28, King Street, Cheap- No.56B. 6ft. x 16g. for punching—25 tons | 26 in. strok several of each siz 
side, London, E.C.2, of |} Nn. 688 8 ft 14g. — 8” throat— 36 tons Spinning Lat! var ntres up t n. 
ideal for work within rated capacity. Variable Spot Weldir Mac! $25 K VA 
Messrs. WILD. COLLINS & CROSSE, strokes up to 50 per minute. Foot control Gas Infra Red. Ena ng Stov with Mon 
Solicitors, 6, Old Jewry, London, E.C.2, All steel construction Rail Conveyor 
and of Reasonable prices. Circular on request All in ex nt working condit 
May be inspected at 
Messrs. HENRY BUTCHER & CO., 73,|]| THE OLIVER MACHINERY CO.LTD. MORGAN MACINMERY 
Chancery Lane, London, W.C.2; Telephone | . , 
HOLborn 8411 (8 lines). 196 DEANSGATE, MANCHESTER, 3 Steven's Works, Cradley Heath. 66489. Staffs. 
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MACHINERY and MATERIALS FOR SALE—contd. 


I ENELLI-GAVAZZI ) ton ¢ Station | YCIAKY TYPE R.AM<& 2 40 CIRCUM Mie Bri rs Model NF Power Oper 
Straight Line Transfer Press, for imme Ss FERENTIAL OR END SEAM PNEL f aay § — m Flanging Machine for drum 
diate sale; unused machine, would be installed | MATIC WELDING MACHINE for sak ir clamping Minimum 
by manutacturers, £1,400 under the list pr Sp ally suitable for welding the ends of i num thickness of late 
Box No. 957 Sheet Metal Industries wiiedem of rums and for straight runs epth of gap 9 in Arranged motor 
17-19, John Adam Street _Londo mm, W.C 2 a Mies cncatesios ~< ental ex ys 012) SO | . Mites Tat 359. 
- - | gee we ther direction with | Euston Road, London N.W.1, or 41, Water 
ENRY & ” Wright 50-tons 4< oh imn Die ‘ Stree irmingham 3 
I ing Press with Roll Feed f — P , ariv Nominal rating | 


ale : < —_ 


thicknesses of I8 








Stroke 2 in Between columns 13 
13 7/8 ie Daylight, stroke down, 10 I 
Top platen 21 in. x 2! in Motor drive 
415/3/ 5 Photo, etc from F. J. Edward et s td 
159, Euston Road, London, N.W.1 r | ston i, Lond 1 r 41, Water 

Water Strect _Birminghan 1 3 | Street rminghz New GOSMETA 30, 40, 60 and 100 ton 

- — ——_—— _ — Power Press open fronted ne able, 
adjustable stroke, motorised 400 440/ 4/50 


LEO RAPP (STEEL) LIMITED NR LEGA OV ND, Inia “oneare 
Steel Stockholders BI rake } Single orised in wars 3 Power 


Wimborne Avenue, Norwood Green, Goutal, Middx. | Press, 1,000 tons capacity, stroke 20 in., 


Telephone: Southal! 2322 bed 47 in. x 60} in., 5 s.p.m. motorised 
MILD STEEL SHEETS, CR.CA., C.R.G.P., E.D.D.; PLATES; BLACK AND "Wence faan, 109 tome egies 


BRIGHT M/S. FLATS, BARS, SECTIONS, ALLOYS stroke. bed 26 in. x 26 im 


Primes and Non-Primes. Capacity for sheesten and profile cutting. 4010 (3/50 
SEDGWICK D.10 Plate Bending and 
ee — Machine I ft x it M 
frames. motorised 400/3/ 5 


KINGSLAND for ALL sheet metal working machines || ®8!TISH CLEARING Model 90-6 Mechani 
GUILLOTINES RHODES 6 rrised 400 /440/3 


Treadle Ne " TRI MPH 
3’ x 18G...£61-10 ; Gu 


y . 16G. 80 i New Fea 
4 16G...£99 pel ove - FS 1/44) 
Power ee, THOS. W. WARD LTD. 


pe agg 4 oil |ALBION WORKS - SHEFFIELD 
G...£516-10 : Phone: 26311 Ext. 371 
14G...£509-10 
10G.. £610 
14G...€817-10 “att 

10G... £917-10 : ee FOR 
£”...£1,406-10 ) f y] e « 

i etig25 |= Overcrank Duct Fabrication 
THE KINGSLAND ENGINEERING co. LIMITED Afterthe LOCKFORMER 
25/37 HACKNEY ROAD, LONDON, E.2 SHOreditch 6357/5635 comes the CLEATFORMER 


or 
8 i x 

+ ft. per 
I 


Photo 


f 
s 


359.361 











Remember - = : Wards might have it 


4 
4 
6 
6 
8’ 
8 
6 
8 











Which makes 
two kinds of 
Locks, the 
‘Ss . e7eus 
and ‘ Drive’ 
cleat and at 
25ft. per min. t 
Both cleats 1 
have machine- 
|made_ uni- 
formity and 
cannot vary. 
ATLAS STEELS (ENGLAND) LIMITED an ee ae 
. Machine by 
Offer early delivery of many sets of 
Rolls, each of 
which contri- 


STAINLESS STEEL |butes to the 


finished result 


strip, sheet, plate and bar, including | ve as: — 
Sendzimir rolled sheet and — a 


Send for circular and samples 


coil up to 48 wide. THE OLIVER MACHINERY 


fibie = VYVAREHOUSE * COMPETITIVE PRICES co., LTD. 
Midak] CRADOCK ROAD, LUTON, BEDS. Telephone LUTON 52331 3| 196, DEANSGATE, MANCHESTER, 3 


AKA ALS 
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MACHINERY and MATERIALS FOR SALE—contd. 





EDLEY ised She Oiling | | ig j " t 
Ma w for sak or applying anti wing luring nd *eOUNS |) 1 990 TONS CRAIG & DONALD No. 1548 
OSIV jrawing grease etc to sheets. | Machine Handle f n 2 t t t 
in. thick. | diameter and up t 
On castors minut 
400 /440/3/50. | Chute feed 
Eusto Road Euston Roac 
Water Street, | Street, Birr 


DOUBLE SIDED PRESS 





OLLING M s: 24 in. x 36 in. two-high | 

fs ng ll by Davy United with 300 | COLD REDUCED 
h P. irive, automatic screw-down gear, power 
dr ? ler tables. 24 in. x 60 im. two-high | 

sheet mill Krupp Three 21 in. x 39 in 

ine han cies Drew ng A F. J. EDWARDS LIMITED, 

€ ' g presse 500 ton | . 

hydraulic deep drawing press. table 82 in.» || U-S-A. Origin at Mill prices for 

OO in 1) ton hydraulic deep drawing press 
table 77 in n.—Reed Brothers (Engin- early shipment. 
eering td., nt Works, Woolwich | 

! st I 


ndon, S.E.18 } IMI 
BARTELLA LIMITED | | -iwiE RECORDERS 
3 CHESTERFIELD GARDENS, RENTAL SERVICE 
LONDON : W.1 TIME RECORDER SUPPLY 
Tel.: GRO 3369 Telex: London 23369 & MAINTENANCE CO., LTD. 


Cables: Aletrab London 


359, Euston Road, London, N.W.! 





Hop 2239 
157/159, BOROUGH HIGH ST. LONDON, 8.E.1 




















SITUATIONS VACANT 





kK ABLISHEI g 


MACHINERY and MATERIALS 
FOR SALE AND WANTED 





eases seine ' ' —_— CTION Manager ith planning 
PORTABLE POWER TOOLS lggectooee fe eli sda a lig Big F- —~ 
t ireers f j t metal yressing and fa ations juantity 
JEW. used, bought, sold, exchanged The Managing Director, : pe “a . : " fiw 
Drysdale and Co., Ltd., & 
Road. Wood Green, London Syntilla Manufacturing Co. Ltd., jam eet ondon, W.( 

Bowes Park 7221 Dunstable, Bedfordshire. 


John 





CITY OF CARDIFF EDUCATION COMMITTEE 
LLANDAFF TECHNICAL COLLEGE 


Principal: 1. COTTERELL, M.1.E.E., A.l.Mech.E., A.M.1.Prod.E., 
A.M. Brit.1.R.E., M.A.M.E.M.E. 


DEPARTMENT OF MECHANICAL ENGINEERING 
Assistant Lecturer Grade ‘‘A’’ in Sheet Metal Work and Allied Subjects 


To teach Sheet Metal Work of the City and Guilds Course No. 66 to the Ordinary Grade and related studies 
to allied trade courses. 
Applicants must be capable of giving both practical and theoretical instruction. Ability to teach Heating 
and Ventilating Engineering subjects would be an advantage. 
Candidates should possess a Final City and Guilds in Sheet Metal Work, or equivalent qualification, together 
with sound industrial experience. 
Salary: In accordance with the Burnham Scale (Further Education) Report 1959 

Assistant Lecturer Grade ‘‘A’’—£520 £27 10s. (16) and £40-—-£1,000 
Additions for degree and approved training with one increment for each year of suitable industrial experience, 
maximum 12 increments after the age of 21 years. 
Application forms and further particulars may be obtained from Robert E. Presswood, Director of Education, 
City Hall, Cardiff, and should be returned as soon as possible 
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CONTRACT WORK REQUIRED—contd. 





" ... Manager, aged 39 pe 
on of responsibility with a pr aes | 


| end gauges 


Sheet 

experienc e on 
Development 
Sheet Metal 

Adan Stree 


engage: 
wide 


and 


sive company primarily 
Metal Fabrications A 

Government, Commercial 
Engineering .— Box 961 
Industries,” 17-19, John 
London, W.C.2 





BOOKS 





your own 


et coral ia wi 
material in widtl 


fron 10 im 


tting 
from 
64 in. and would 


welcom juiries for all types of materia 


FPMIN BOX Engineers and others concerned | 
with sheet metal Production problems | 


should have a copy of * 
J 


ture,”’ W. Langton, M.B.E., 


* Tin. Box_Manufac- | 
Sc., 


E., obtainable from Canning Pub- | 


lications, 14, Coleman Street, 


price 3is. 6d. post free (Leaflet free.) 





London, E.C.2, | 


| 
| 


CONTRACT WORK REQUIRED | 





ET US quote you for meta! spinnings in 

all metals up to 25 in. blank.— 

(Halifax), Fenton Road, 
Halifax 


Ltd., Arden Works, 


HEET Metal and Light 


S 
varied nature 
Box No 963 Sheet 
17-19. John Adam Street. 


Metal Industries 
London, W.C 


DRESS WORK of all descriptions carried | 
out Deep Drawing up to 15 in. deep, | 
Blanking and Forming up to 80 tons. Wades | 
(Halifax), Ltd., Arden Works, Fenton Road, 
Halifax. 


Metal Work 

Radio and Electrical Trade. Chassiz, 
Panels, Brackets. Power Press capacity 
up to 100 tons. Press brake capacity up to 
105 tons 8 ft. x 7/32 in. All spray and stove 
finishes A.LD approved.—The Kaymet 
Company, Kaymet Works, Sylvan Grove, 
London, S.E.15. Telephone NEW Cross 


PRECISION Sheet 


etc 


“SHEET METAL Fabrications of precision 
bw and repetitive nature a speciality. —Wades 
(Halifax), Led, 

alifax 


Arden Works, 


Capacity available 8 ft. x 4 in. | 


for the 


6644, | 


Fenton Road, | 


Wades | 


} 
| 


Constructional | 
Engineers require work of a general and | 


| 


Qu “4 jel 
ALEX J. CHEETHAM LIMITED, 


Dob Lane Mill, Morton Street, 
Manchester. 


guaranteed 


(GENERAL METAL SPINNERS) LIMITED 


CAP aes Y uP TO 72° 
LL METALS 


SPECIALISTS IN STAINLESS 
STEEL HYDRAULIC SPINNING 


SHEET METAL ENGINEERS 


21 PARKHOUSE STREET, CAMBERWELL 
LONDON, S.E.5. RODney 











in.-4 in. | 


Failsworth, | 


—DRAKESONS—) 





i\METAL SPINNING & 
SHEET METAL WORK 


Enquiries Invited 
ALFRED A. CORRE & CO. LTD. 


23, JACOB STREET, LONDON, S.E.1 
Telephone: Bermondsey 285 








TINNED STRIP 


Copper, Brass and Steel strip and 
Foil in coils of any length, tinned by 
“CONTINUOUS HOT 
DIP PROCESS” 

Max. Width 7 in. 18 to 48 s.w.g. 
Quick delivery. Competitive prices 
oe 

STRIP METAL TINNERS LTD. 

School Lane, Welling, Kent 


Telephone : BEXleyheath 1120 





BENT WIRE ARTICLES 
SMALL PRESSINGS 
REPETITION-TURNED PARTS 


& U. ATKINSON, LTD. 
‘Street Works, Shipley, Yorks. 


| 


| 
} 





VITREOUS 
ENAMELLING 


Capacity available for Sheet 
Metal Parts! 


ALSO FACILITIES FOR FABRICATION 


We are noted for Prompt Service 
and Highest Quality 


JOHN KING & SON (ENAMELLERS) LTD. 
P.O. BOX NO. 4, CHESTERFIELD 











DOMINANT WORKS - 
(opposite Boothby Road) 





UP TO 9 ft. DIAMETER 


LONDON, N. 19 


METAL SPINNING OUR SPECIALITY 


(HYDRAULIC AND FLOW TURNING) 

POWER PRESSWORK to 250-ton capacity, including Hydraulic. 
GENERAL SHEET METAL WORK, ARGON, ARC & OXY-ACETYLENE WELDING 
DEEP DRAWN PRESSINGS 
SHAWE METAL SPINNING WORKS 


ELTHORNE ROAD 


Telephone: ARChway 6631/4 
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BRITISH MANUFACTURER! DISTRIBUTORS 
WANTED IN CONSUMER AREAS 
THROUGHOUT G.B. FOR PATENTED* 
“XL CHIMNEY COWL” (Royalty Basis) 


*British Patent No. 814868 


The Patentee would also 
consider consigning patent 
rights. 


Features of the Cowl are: 


%*% The head may be rotated to any 
desired angle after erection, 
without removal of base from 
chimney. 

The 4 curved faces of the cow! 
deflect the wind off it, thus 
allowing free passage of smoke t 
through the 4 open side vents. 

*% A draught inducer inside the head of the cowl creates 
upthrust of draught, forcing the smoke out through 
side vents thus eliminating backdraught. 

%* Made of weather resistant galvanised iron. 


*% Proven Profitable Line. 


Would interested parties please reply to : 
Cow! Manu /Dist., 
P.O. Box 1998, Wellington, 
New Zealand. 











THE 


SKERNE WORKS 
LIMITED 


ALBERT HILL, DARLINGTON 
(Tel: Darlington 5612) 


PRESSINGS 
PRESSED SECTIONS 
COLD FORMED SECTIONS 
FABRICATIONS 
MACHINED PARTS 
IN ALL METALS 


All enquiries promptly dealt with 








Spinnings up to 15 feet 
in DIAMETER 


Se 8 oe MO). le), we Oh. 6) 6 Oh, © Ole fv oe 


...are now in a position to offer spinnings up to 15’ 0” in 


diameter. May we have your enquiries for Spinnings 


deep drawn pressings in all metals up to 500 ton Triple action 


Hydraulic, Fabrications with argon welding and X-Ray. 


Head Office and Works: WESTWOOD ROAD, WITTON, BIRMINGHAM 6 


Telephone: EASt 1561 
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INDEX TO ADVERTISERS 


denotes pages numbered in editorial sequence 


Austi ames 
Ayrshire Dock 


Publis! 1 by the Propr tor INDUSTRIA Pr AD rA , at) Lt 17-1 Jol Adam Street, London, W.C.2 
Printed in Great Britain by Wittiams, Lea ( \ shir Registe ed for Transmission By Canadian Magazine Post. 











STEEL 
SHEETS 


REDUCED 


HOT- 
ROLLED 


Black or Galvanized, 
also plates up to 
4 in. inclusive 
SHEARED TO YOUR SIZES 


SPENCER 


SPENCER & CO. LTD., WOLVERHAMPTON 





TRUMPH vniversc) NIBBLING, SHEARING 
AND FORMING MACHINE (mopet tas 
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